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Abstract: Sir Asutosh Mookerjee (1864-1924), widely known as the "Banglar Bagh" ("Tiger of Bengal"), was a distinguished scholar 

of the Bengal Renaissance whose contributions encompassed jurisprudence, higher education, and mathematical research. Although 

his achievements as a multiterm Vice-Chancellor of the University of Calcutta and as a judge of the Calcutta High Court are well 

recognized, his contributions to pure and applied mathematics have received comparatively limited scholarly attention. Between 1880 

and 1892, Mookerjee published a series of original investigations that explored the interplay between analytical geometry and 

differential calculus, with particular emphasis on the theory of non-linear curves and differential equations. This article presents a 

comprehensive analysis of Mookerjee's mathematical research, focusing on his investigations of non-linear trajectories and the Monge 

differential equation. It also examines his broader role in the transformation of Indian higher education, highlighting his efforts to 

facilitate the evolution of the University of Calcutta from a predominantly examination-oriented colonial institution into a center for 

advanced teaching and research. 
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1. Introduction 
 

"Had this Bengal Tiger been born in France, he would have 

exceeded even Georges Clemenceau, the French Tiger; 

Ashutosh had no peer in the whole of Europe." 
Sylvain Lévi (French Indologist) 

 

The late nineteenth and early twentieth centuries in 

undivided Bengal marked a profound intellectual revival 

known as the Bengal Renaissance, which birthed seminal 

figures across science, literature, and philosophy. Among 

these stalwarts, Sir Asutosh Mookerjee occupied a unique 

position. Born on June 29, 1864, in Calcutta, Mookerjee 

demonstrated a precocious capability for mathematics, 

mastering standard Euclidean problem sets well before his 

formal university matriculation [1, 2]. He achieved a dual 

Master of Arts degree in Mathematics (1885) and Physical 

Sciences (1886) from the University of Calcutta, 

culminating in the prestigious Premchand Roychand 

Studentship [1]. 

 

Despite his singular desire to pursue a career as a research 

professor of mathematics, systemic colonial biases regarding 

parity of pay and status within the Indian Educational 

Service forced an alternative path. Mookerjee pivoted to 

jurisprudence, serving as a celebrated judge of the Calcutta 

High Court from 1904 to 1923 and its acting Chief Justice in 

1920. Consequently, as Nobel Laureate C.V. Raman 

famously observed, "Bengal, in gaining a distinguished 

Judge and a great Vice-Chancellor, lost in him a still greater 

mathematician". 

 

This review article examines Sir Asutosh Mookerjee's 

foundational contributions to mathematics, situates his 

research within its historical and scientific context, and 

evaluates his enduring institutional legacy through his role in 

the establishment of the Calcutta Mathematical Society and 

his contributions to the development of the research 

infrastructure of modern Indian higher education. 
 

 
Sir Asutosh Mookerjee (1864-1924) 

 

2. Contributions to Mathematical Research 
 

Although Sir Asutosh Mookerjee's mathematical research 

career spanned less than a decade (1883-1891), his 

published works demonstrate remarkable breadth and 

originality. His research may be broadly classified into five 

interrelated areas: Euclidean and analytical geometry, 

differential equations of families of curves, differential 

geometry of conics, elliptic functions, and mathematical 

physics [1]. Collectively, these contributions established him 

as one of the earliest Indian mathematicians to publish 

original research in internationally recognized mathematical 

journals and laid the foundation for mathematical research in 

colonial India [2, 3]. 
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3. The Differential Equation of an Oblique 

Trajectory 
 

One of Sir Asutosh Mookerjee's major analytical 

breakthroughs addressed a complex problem originally 

formulated by the Italian mathematician Gaspare Mainardi 

concerning the oblique trajectory of a system of con-focal 

ellipses [4]. Mainardi's classic solution was represented by a 

highly unsymmetrical system of equations as follows: 
 

 
(1) 

where the auxiliary parameter 𝑀 was bounded by the 

quadratic constraints of the system as: 
𝑀𝑀(x𝑥2 + y𝑦2 + ℎ2) = (M𝑀2 + ℎ2)𝑥𝑥.     (2)  

 

This expression was so geometrically convoluted that 

contemporary texts, such as Andrew Forsyth's Treatise on 

Differential Equations, omitted the solution entirely due to 

its sheer inelegance [1, 4]. Mookerjee proposed a brilliant, 

symmetric parametric substitution by setting: 

 

𝑀𝑀𝑥𝑥 = ℎ
2cos2ϕ         (3)  

 

Through rigorous algebraic manipulation, he decoupled the 

coordinate variables into a highly elegant, symmetrical 

parametric representation [5, 6, 7]: 

 
𝑥𝑥 = ℎcosϕ𝜙 cosh  n(𝑛λ +  ϕ𝜙).        (4)

𝑦𝑦 = ℎsinϕ 𝜙 𝑠𝑖𝑛𝑠𝑖𝑛ℎ 𝑛 𝑛(𝜆λ + ϕ)    (5)
 

 

Sir Asutosh Mookerjee provided a beautiful geometric 

interpretation of equations (3) and (4) using hyperbolic 

sectors constructed over a circle of radius ℎ, where ℎ 

represents half the distance between the foci [5, 7, 8]. His 

elegant resolution was subsequently integrated by Professor 

Forsyth into later editions of his textbook [5]. Sir Asutosh 

Mookerjee later generalized this into a wider theorem: 

whenever the coordinates of a planar curve are expressed via 

a single parameter, the corresponding coordinates of its 

oblique trajectory can be similarly derived through an 

overarching differential operator [1, 5]. 
 

3.1 Geometric Interpretation of Monge's Differential 

Equation to All Conics 
 

In 1810, Gaspard Monge formulated a complex fifth-order, 

nine-degree differential equation that universally described 

all conics [4, 9]. However, the geometric meaning of the 

equation was deemed impenetrable. George Boole notably 

stated in 1859 that "here our powers of geometrical 

interpretation fail" [10]. Subsequent attempts by 

mathematical authorities like A.J. Cunningham [11] and J.J. 

Sylvester [12] provided interpretations that Sir Asutosh 

rigorously proved to be mathematically flawed or 

incomplete [13, 14, 15]. Sir Asutosh settled the global 

controversy by applying Abel-Transon's theory of aberrancy. 

He defined the "index of aberrancy" and proved that it 

vanishes at every point along any parabola, providing a 

flawless geometric interpretation of the Monge equation. 

Cunningham conceded to Sir Asutosh's paradigm in Nature 

[15], praising his analytical methodology as "the most direct 

geometric interpretation yet proposed" [15]. 

 

 
 

Table 1 demonstrates that Sir Asutosh Mookerjee's 

mathematical research was concentrated primarily in 

analytical geometry, differential equations, and the theory of 

conics, with significant contributions to elliptic functions 

and mathematical physics. Of his seventeen published 

mathematical works, nearly two-thirds deal with geometrical 

and differential-geometrical problems, reflecting the 

dominant research trends of late nineteenth-century British 

mathematics. His subsequent investigations on 

hydrodynamic equations and Stokes' theorem reveal an 

expansion of his interests toward mathematical physics. This 

body of work establishes Mookerjee as one of the earliest 

Indian mathematicians to publish sustained original research 

in internationally recognized mathematical journals, 

predating the institutionalization of mathematical research in 

India by several decades [16, 17, 18]. 
 

“It was his ambition that Calcutta should become a 

centre of learning and research.” 

Nature obituary (1924) 

 

Table 1: Chronological bibliography and classification of Sir Asutosh Mookerjee's mathematical publications 
Year Title Journal Research Area Key Contribution 

1883 Proof of Euclid I. 25 
Messenger of 

Mathematics 

Euclidean 

Geometry 

Provided an elegant alternative proof of Euclid's 

Proposition I.25; his first published mathematical 

paper. 

1883-

84 
Extension of a Theorem of Salmon's 

Messenger of 

Mathematics 

Analytical 

Geometry 

Extended Salmon's classical theorem, 

demonstrating originality in projective geometry. 

1886 A Note on Elliptic Functions 
Quarterly Journal of Pure 

and Applied Mathematics 

Elliptic 

Functions 

Presented original results on elliptic functions; 

highly appreciated by Arthur Cayley. 

1887 
On the Differential Equation of a 

Trajectory 

Journal of the Asiatic 

Society of Bengal 

Differential 

Equations 

Derived differential equations governing 

trajectory systems. 
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1887 
On Monge's Differential Equation to 

All Conics 

Journal of the Asiatic 

Society of Bengal 

Differential 

Geometry 

Generalized Monge's equation for the family of 

conic sections. 

1887 
A Memoir on Plane Analytical 

Geometry 

Journal of the Asiatic 

Society of Bengal 

Analytical 

Geometry 

One of his longest research memoirs dealing with 

advanced problems in plane geometry. 

1888 
A General Theorem on Differential 

Equations of Trajectories 

Journal of the Asiatic 

Society of Bengal 

Differential 

Equations 

Developed a general theory extending previous 

work on trajectory equations. 

1888 On Poisson's Integral 
Journal of the Asiatic 

Society of Bengal 

Mathematical 

Analysis 

Discussed properties and applications of Poisson's 

integral. 

1888 
On the Differential Equations of All 

Parabolas 

Journal of the Asiatic 

Society of Bengal 

Analytical 

Geometry 

Derived the differential equations satisfied by the 

complete family of parabolas. 

1888 
Remarks on Monge's Differential 

Equation to All Conics 

Proceedings of the Asiatic 

Society of Bengal 

Differential 

Geometry 

Clarified and extended previous investigations on 

Monge's equation. 

1889 

The Geometrical Interpretation of 

Monge's Differential Equation to All 

Conics 

Journal of the Asiatic 

Society of Bengal 
Geometry 

Provided geometric interpretation of Monge's 

differential equation. 

1889 
Some Applications of Elliptic 

Functions (Part I) 

Journal of the Asiatic 

Society of Bengal 

Elliptic 

Functions 

Applied elliptic functions to geometrical 

problems. 

1889 
Some Applications of Elliptic 

Functions (Part II) 

Journal of the Asiatic 

Society of Bengal 

Elliptic 

Functions 

Continued the theoretical development and 

applications of elliptic functions. 

1890 
On Clebsch's Transformation of the 

Hydrokinetic Equations 

Journal of the Asiatic 

Society of Bengal 

Mathematical 

Physics 

Applied transformation theory to hydrokinetic 

equations. 

1890 
Note on Stoke's Theorem and 

Hydrokinetic Circulation 

Journal of the Asiatic 

Society of Bengal 
Fluid Mechanics 

Related Stokes' theorem to problems of 

hydrodynamic circulation. 

1890 In a Curve of Aberrancy 
Journal of the Asiatic 

Society of Bengal 5 

Differential 

Geometry 

Investigated the geometric properties of curves of 

aberrancy. 

1890-92 
Mathematical Notes (Questions and 

Solutions) 

Educational Times 

(London) 
Problem Solving 

Published numerous advanced mathematical 

problems and original solutions in an 

internationally reputed journal. 

 

Table 2: Classification of Sir Asutosh Mookerjee's Mathematical Research Publications 

Research Area 
Number of 

Papers 
Representative Publications 

Euclidean & Analytical 

Geometry 
6 Proof of Euclid I.25; A Memoir on Plane Analytical Geometry 

Differential Equations 3 
On the Differential Equation of a Trajectory; A General Theorem on Differential Equations of 

Trajectories 

Differential (Monge Theory) 3 
On Monge's Differential Equation to All Conics; The Geometrical Interpretation of Monge's 

Differential Equation to All Conics 

Elliptic Functions 3 A Note on Elliptic Functions; Some Applications of Elliptic Functions (Parts I & II) 

Mathematical Physics / 

Hydrodynamics 
2 

On Clebsch's Transformation of the Hydrokinetic Equations; Note on Stokes' Theorem and 

Hydrokinetic Circulation 

Mathematical Notes 1 series Mathematical problems and solutions published in the Educational Times (London) 

 

4. Classification of Sir Asutosh Mookerjee's 

Mathematical Research 
 

Sir Asutosh Mookerjee's contributions to mathematical 

research were both extensive and multidisciplinary, 

encompassing several branches of the mathematical 

sciences. In 1880, while still a first-year undergraduate 

student, he published his first mathematical paper, 

presenting a novel proof of the 25th proposition in Book I of 

Euclid's "Elements" [5, 6]. This early achievement marked 

the beginning of a distinguished research career and 

established him as one of the earliest Indian mathematicians 

to publish original research in leading British mathematical 

journals. At the age of twenty-two, he was elected a Fellow 

of the Royal Society of Edinburgh, a remarkable distinction 

that reflected the international recognition of his scholarly 

contributions. Throughout his career, he was also elected as 

a Fellow or Member of several prestigious learned societies 

in Europe and the United States [7, 8, 17, 18]. The following 

sections discuss his significant contributions to various sub-

fields of the mathematical sciences. 

 

5. Euclidean and Analytical Geometry 
 

Geometry constituted the principal focus of Mookerjee's 

early research. His first published paper, Proof of Euclid I. 

25 (1883), presented an elegant alternative proof of one of 

Euclid's classical propositions. While seemingly elementary, 

the work reflected his deep interest in logical reasoning and 

mathematical rigor. 

 
His subsequent papers extended classical results in 

projective and analytical geometry, particularly those 

associated with Salmon's celebrated treatise on conic 

sections. 

 
The culmination of this line of investigation was his memoir 

on plane analytical geometry, in which he generalized 

several existing geometric results and developed new 

relationships among families of curves. These studies 

demonstrated not only technical competence but also 

originality in extending nineteenthcentury British geometric 

traditions. 
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Historical significance: At a time when mathematical 

instruction in India remained largely examination-oriented, 

Mookerjee's original investigations in geometry represented 

one of the earliest examples of independent mathematical 

research by an Indian scholar. His publications helped 

establish geometry as an active field of research rather than 

merely a pedagogical subject. 

 

6. Differential Equations of Families of Curves 
 

Another major component of Mookerjee's research 

concerned differential equations associated with systems of 

curves. Several of his papers investigated trajectories and the 

differential equations satisfied by entire families of 

geometrical figures. 

 
Rather than studying isolated curves, Mookerjee examined 

the differential relations governing complete geometric 

families, thereby contributing to an important area of 

nineteenth-century analytical mathematics. His general 

theorem on trajectory equations synthesized earlier 

investigations into a broader theoretical framework. 

 
Historical significance: These investigations reflected 

contemporary developments in analytical mathematics in 

Britain and Europe and demonstrated that Indian 

mathematicians were actively engaging with frontier 

mathematical problems. They also illustrated Mookerjee's 

ability to combine geometric intuition with analytical 

techniques. 

 

7. Differential Geometry of Conics 
 

Among Mookerjee's most original contributions were his 

investigations of Monge's differential equation for systems 

of conics. Through a series of papers published between 

1887 and 1889, he generalized Monge's formulation, 

examined its geometrical interpretation, and extended its 

applicability to different classes of conic sections [17]. 

 
These papers formed a coherent research programme rather 

than isolated publications, illustrating sustained investigation 

of a specialized mathematical problem. 

 
Historical significance: The work represented one of the 

earliest substantial Indian contributions to differential 

geometry. It demonstrated that Mookerjee was not merely 

reproducing European mathematics but extending existing 

theories through original analysis. 

 

8. Elliptic Functions 
 

Mookerjee also published important work on elliptic 

functions, an advanced area of nineteenth-century 

mathematical analysis closely associated with Abel, Jacobi, 

and Weierstrass. Sir Asutosh's research extended 

significantly into algebraic geometry and mathematical 

physics. In his paper A Note on Elliptic Functions [7, 8, 14], 

he established an innovative addition theorem derived purely 

from the geometric properties of an ellipse. This prompted 

the legendary British mathematician Arthur Cayley to 

remark: "It was remarkable that a real result was obtained by 

consideration of an imaginary point", indicating that his 

work received recognition beyond India.. His papers 

investigated theoretical properties as well as geometrical 

applications of elliptic functions. 

 
Historical significance: Research on elliptic functions 

represented one of the most sophisticated branches of pure 

mathematics during the nineteenth century. Mookerjee's 

contributions demonstrated that Indian mathematicians were 

capable of participating in advanced international 

mathematical discourse long before institutional research 

became established within Indian universities. 
 

9. Mathematical Physics and Hydrodynamics 
 

Towards the later phase of his research career, Mookerjee 

extended his interests to mathematical physics, particularly 

hydrodynamics [7, 17]. His investigations of Clebsch's 

transformation of the hydrokinetic equations and the 

application of Stokes' theorem to fluid circulation illustrate 

this transition from pure geometry towards applied 

mathematics. 

 
These studies reflected the increasing interaction between 

mathematics and theoretical physics that characterized late 

nineteenth-century scientific research. 
 

Historical significance: Although comparatively fewer in 

number, these papers demonstrated Mookerjee's versatility 

and his awareness of contemporary developments in 

mathematical physics. They also foreshadowed the close 

relationship between mathematics and physics that he would 

later promote institutionally through the University of 

Calcutta. 

 

10. Overall Assessment 
 

The classification reveals that nearly two-thirds of 

Mookerjee's published research was devoted to geometry 

and differential equations, reflecting the dominant 

mathematical traditions of Cambridge and London during 

the late nine- 
 

Table 3: Classification of Sir Asutosh Mookerjee's 

mathematical research 

Research Area 
Approximate 

Number of Papers 

Euclidean and Analytical Geometry 05-Jun 

Differential Equations of Curves 3 

Differential Geometry of Conics 3 

Elliptic Functions 3 

Mathematical Physics and Hydrodynamics 2 

Mathematical Notes and Problems 
Several 

contributions 

 

teenth century. His later transition towards mathematical 

physics demonstrates the breadth of his intellectual interests 

and his appreciation of the growing interaction between 

mathematics and the physical sciences. 

 
Beyond the intrinsic mathematical value of these 

publications, their historical importance lies in establishing 

one of the earliest sustained programmes of original 
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mathematical research by an Indian scholar. Sir Mookerjee 

thus occupies a unique position in the history of Indian 

mathematics as a pioneer whose research achievements 

preceded-and later inspired-the institutional development of 

postgraduate teaching and mathematical research in colonial 

India [18]. 
 

11. Educational Transformation and 

Institution Building 
 

Mookerjee recognized that sustained scientific advancement 

requires institutional autonomy and a robust academic 

infrastructure. During his five nonconsecutive terms as Vice-

Chancellor of the University of Calcutta, he undertook 

extensive reforms that fundamentally transformed the 

institution. As noted in his obituary published in Nature 

(1924), "It was his ambition that Calcutta should become a 

centre of learning and research" [17, 18]. Serving as Vice-

Chancellor from 1906 to 1914 and again from 1921 to 1923, 

Mookerjee successfully reshaped the University of Calcutta 

from an institution primarily responsible for conducting 

examinations and awarding degrees into one of the leading 

centres of higher education and research in Asia. 

"Dynasties may come and go, political parties may rise 

or fall... but Universities go on forever, as undefiled 

altars of inviolate truth." 
Sir Asutosh Mookerjee (Convocation Address) 

 

12. Transition from Examining Body to 

Research University 
 

Under Mookerjee's leadership, the University of Calcutta 

underwent a profound institutional transformation, evolving 

from a colonial affiliating and examining body into a 

comprehensive centre for teaching, advanced learning, and 

original research. Recognizing that a modern university 

should not merely confer degrees but also foster the creation 

and dissemination of knowledge, he initiated a series of 

structural and academic reforms that laid the foundation for 

postgraduate education and scientific research in India. A 

key component of this transformation was his effective 

mobilization of private philanthropy to strengthen the 

university's academic infrastructure. Through the generous 

endowments of distinguished benefactors such as Sir 

Taraknath Palit and Sir Rashbehari Ghosh, Mookerjee 

established dedicated postgraduate departments and research 

facilities across the natural sciences, humanities, and the 

study of Indian languages and indigenous cultures. These 

initiatives not only expanded the scope of higher education 

at the University of Calcutta but also promoted 

interdisciplinary scholarship, advanced scientific inquiry, 

and the systematic study of India's intellectual and cultural 

heritage. The institutional framework developed under his 

leadership became a model for modern university education 

in India and played a pivotal role in establishing the 

University of Calcutta as one of the foremost centres of 

higher learning and research in Asia [17, 18, 19]. 

 

13. Recruitment of Scientific Talent 
 

Mookerjee possessed an exceptional ability to identify and 

nurture intellectual talent, often recognizing scientific 

potential well before it received wider academic recognition. 

His approach to faculty recruitment emphasized originality, 

research aptitude, and scholarly merit rather than adherence 

to conventional administrative criteria or colonial academic 

hierarchies. One of the most notable examples of this vision 

was his appointment of Chandrasekhara Venkata Raman to 

the prestigious Palit Chair of Physics. At the time, Raman 

was serving in the Indian Finance Department as an 

Assistant Accountant General while simultaneously 

conducting independent research at the Indian Association 

for the Cultivation of Science. Mookerjee's decision to 

appoint him, despite prevailing regulations that favored 

candidates with formal overseas training, reflected his 

conviction that academic excellence should be judged by 

demonstrated research capability rather than institutional 

pedigree. This appointment proved to be a landmark in the 

history of Indian science, as Raman subsequently carried out 

the investigations that culminated in the discovery of the 

Raman Effect, for which he was awarded the Nobel Prize in 

Physics in 1930 [1, 2]. 

 
Beyond individual appointments, Mookerjee played a 

pivotal role in fostering an intellectual environment that 

enabled the emergence of a new generation of Indian 

scholars. He actively recruited and mentored promising 

young academics, providing them with opportunities to 

teach, conduct original research, and establish new 

disciplines within the University of Calcutta. His 

commitment to merit-based appointments contributed 

significantly to the development of modern scientific 

education and research in India, reducing dependence on 

European scholars and promoting indigenous academic 

leadership. Through these initiatives, he laid the institutional 

foundations for a vibrant research culture that profoundly 

influenced the subsequent growth of mathematics, physics, 

chemistry, and other scientific disciplines in India [8]. 

Among the distinguished scholars whose academic careers 

were supported or advanced under his leadership were: 
 

Table 4: Notable Indian Scientists and Their Scientific 

Contributions 

Scientist 
Primary Field 

of Research 

Core Scientific  

Legacy/Con-tribution 

Satyendra Nath 

Bose 

Quantum 

Mechanics 
  

Meghnad Saha Astrophysics 

Formulated the Saha Ionization 

Equation for stel-lar 

atmospheres. 

Sisir Kumar Mitra 
Ionospheric 

Physics 

Pioneered upper atmospheric 

physics; authored 
   The Upper Atmosphere. 

Nikhil Ranjan Sen 
Relativity & 

Cosmology 

First Indian Doctorate in 

relativity; studied under Max 

von Laue.  

Jnan Chandra 

Ghosh 

Physical 

Chemistry 

Formulated the Ghosh Equation 

for strong elec-trolytes 

 

“Under his leadership, the University of Calcutta 

emerged as a leading centre of higher learning and 

scientific research in the Indian subcontinent.” 

 

— Presidential Memorial Address, Government of India, Sri 

Pranab Mukherjee 
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14. Sir Asutosh Mookerjee and the Indian 

Association for the Cultivation of Science 
 

An important yet relatively underexplored aspect of Sir 

Asutosh Mookerjee’s scientific legacy was his longstanding 

association with the Indian Association for the Cultivation of 

Science (IACS). Founded in 1876 by Dr. Mahendralal 

Sircar, the IACS was the first major national institution in 

India established specifically to promote scientific research 

by Indians [17, 20]. At a time when the colonial university 

system remained predominantly examination-oriented and 

provided limited opportunities for original scientific 

investigation, the IACS emerged as an important alternative 

centre for experimental research, scientific lectures, and the 

dissemination of scientific knowledge. 

 

Sir Asutosh maintained a close association with the IACS 

for several decades and served as one of its Vice-Presidents. 

His involvement reflected his broader conviction that 

universities should not merely transmit established 

knowledge but should also contribute to the creation of new 

knowledge through research. Despite the considerable 

administrative responsibilities associated with his position at 

the University of Calcutta, he consistently supported the 

objectives of the IACS and recognized its importance in 

fostering an indigenous scientific community. 

 

The relationship between the University of Calcutta and the 

IACS assumed particular significance during Sir Asutosh’s 

terms as Vice-Chancellor (1906–1914 and 1921–1923). 

Rather than viewing the two institutions as competitors, he 

regarded them as complementary components of a 

developing scientific infrastructure. The University provided 

formal academic education, postgraduate training, and 

degree programmes, while the IACS offered an established 

environment for experimental investigation and advanced 

scientific research. This complementary relationship created 

opportunities for students and young researchers to combine 

formal higher education with practical research experience, 

thereby strengthening the foundations of scientific research 

in colonial India. 

 

Sir Asutosh’s educational reforms at the University of 

Calcutta further strengthened this institutional relationship. 

By expanding postgraduate education and promoting 

research-oriented academic programmes, he helped develop 

a growing pool of scientifically trained graduates who could 

contribute to research activities at institutions such as the 

IACS. At the same time, the research culture cultivated at 

the IACS contributed to the broader scientific environment 

of the University of Calcutta, particularly in the physical 

sciences. The interaction between the two institutions 

therefore formed an important part of the emerging research 

ecosystem that supported the development of modern 

scientific research in India. 

 

The close relationship between these two institutions 

became particularly evident in the careers of several eminent 

scientists associated with the Calcutta School of Physical 

Sciences. Researchers who benefited from the research 

environment fostered under Sir Asutosh’s leadership- 

including C. V. Raman, Meghnad Saha, Satyendra Nath 

Bose, and D. M. Bose- either worked at the IACS, 

collaborated with it, or maintained strong academic 

connections with the institution. Although their scientific 

achievements were undoubtedly the product of individual 

brilliance, they were also enabled by the institutional 

ecosystem that linked the University of Calcutta with the 

IACS [17, 18]. 

 

Sir Asutosh’s commitment to scientific research extended 

well beyond administrative reforms. He consistently 

maintained that the advancement of science required 

institutional autonomy, adequate financial resources, and 

opportunities for original research. His efforts to recruit 

outstanding scholars, establish postgraduate departments, 

and promote collaboration with independent scientific 

institutions reflected a broader vision of the modern research 

university- one that was closely integrated with national 

scientific organizations. 

 

From a historical perspective, Sir Asutosh’s contribution to 

the IACS should therefore not be understood merely as an 

administrative association. Rather, it formed part of his 

broader programme of institution-building, which sought to 

transform higher education in India from an examination-

centred system into a research-oriented system enterprise. 

His efforts strengthened the intellectual partnership between 

the University of Calcutta and the IACS, a collaboration that 

played a decisive role in the emergence of modern scientific 

research in India during the early twen-tieth century. The 

remarkable achievements of the Calcutta School of Physical 

Sciences, including the Nobel Prize-winning work of C. V. 

Raman and the pi-oneering theoretical contributions of 

Meghnad Saha and Satyendra Nath Bose, owe much to the 

research culture fostered through this institutional synergy 

[18, 19, 20]. 

 

15. Sir Asutosh Mookerjee as an Institution 

Builder: The Emergence of the Calcutta 

School of Physical Sciences 
 

Sir Asutosh Mookerjee’s most enduring contribution to 

Indian science lay not only in his own mathematical 

scholarship but also in his remarkable vision as an institution 

builder. During his terms as Vice-Chancellor of the 

University of Calcutta (1906–1914 and 1921–1923), he 

transformed what had largely been an examination-oriented 

colonial university into one of India’s leading centres of 

postgraduate education and scientific research. His 

educational philosophy was grounded in the belief that 

universities should not merely transmit established 

knowledge but should also serve as centres for generating 

new knowledge through original research [18, 19]. 

 

One of the most significant reforms undertaken during his 

administration was the establishment and expansion of 

postgraduate teaching and research in the sciences. The 

creation of the University College of Science, popularly 

known as the Rajabazar Science College, provided an 

institutional framework within which advanced scientific 

research could develop within the university system. 

Supported by the generous benefactions of Sir Taraknath 

Palit and Sir Rashbehari Ghosh, the College soon became an 

important centre of advanced scientific education and 

research in India [19]. 
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A defining characteristic of Sir Asutosh’s administration 

was his ability to identify exceptional scientific talent and 

provide promising scholars with the academic freedom, 

institutional support, and research facilities necessary for 

creative work. His appointments were guided primarily by 

scholarly merit rather than seniority or administrative 

convenience, a policy that was particularly significant within 

the colonial educational system. 

 

Perhaps the most celebrated example was the appointment of 

Chandrasekhara Venkata Raman as the first Palit Professor 

of Physics in 1917. At the time, Raman was serving in the 

Indian Finance Department while conducting scientific 

research independently at the Indian Association for the 

Cultivation of Science (IACS). Sir Asutosh persuaded him 

to accept a full-time academic position at the University of 

Calcutta, enabling Raman to devote himself more fully to 

scientific research. This appointment played an important 

role in the subsequent investigations into the scattering of 

light that culminated in Raman being awarded the Nobel 

Prize in Physics in 1930 [18, 19]. 

 

Sir Asutosh similarly recognized the exceptional abilities of 

Meghnad Saha and Satyendra Nath Bose, both of whom 

were appointed to the University College of Science during 

its formative years. Working within the intellectually 

stimulating environment fostered by Sir Asutosh, Saha 

developed his pioneering theory of thermal ionization, while 

Bose made fundamental contributions to quantum statistics 

through the work that later became known as Bose–Einstein 

statistics. Although these achievements reflected the 

intellectual brilliance of the individual scholars, the 

institutional conditions that enabled sustained research were 

significantly strengthened by Sir Asutosh’s educational 

reforms [16]. 

 

The research environment established under Sir Asutosh 

also had a profound influence on Prasanta Chandra 

Mahalanobis, who received his education at the University 

of Calcutta before founding the Indian Statistical Institute 

and becoming one of the principal architects of modern 

statistics in India. The emphasis on rigorous scientific 

inquiry, interdisciplinary collaboration, and postgraduate 

research introduced during Sir Asutosh’s administration 

formed an important part of the intellectual environment in 

which Mahalanobis developed his scientific outlook. 

 

Beyond individual appointments, Sir Asutosh introduced 

structural reforms that fundamentally altered the character of 

higher education in India. He strengthened postgraduate 

instruction, encouraged original research, expanded 

laboratories and libraries, promoted interdisciplinary 

collaboration, and advocated greater academic autonomy in 

university administration. Collectively, these measures 

gradually shifted the University of Calcutta from an 

affiliating and examining institution towards a research-

oriented university whose ambitions and intellectual outlook 

increasingly corresponded with those of leading European 

universities of the period. 

 

The cumulative impact of these initiatives contributed to the 

emergence of what historians of science have described as 

the Calcutta School of Physical Sciences. Characterized by 

internationally recognized research in physics, mathematics, 

astrophysics, and statistics, this intellectual movement 

produced several of the most distinguished Indian scientists 

of the twentieth century. Although their achievements were 

undoubtedly individual accomplishments, they were 

facilitated by the institutional ecosystem that Sir Asutosh 

painstakingly developed through visionary leadership, merit-

based recruitment, and sustained support for scientific 

research. 

 

From a historical perspective, Sir Asutosh’s greatest legacy 

therefore extends well beyond his own mathematical 

publications. His lasting contribution was the creation of 

institutional structures that enabled successive generations of 

Indian scientists to pursue research of international 

significance. In this sense, he should be regarded not merely 

as an accomplished mathematician and educationist but also 

as one of the principal architects of modern scientific 

research in India [7, 16]. 

 

SirAsutosh Mooker jee jee UniversityCollegeof Science 

(Established 1914) C.V. Raman Meghnad Saha Satyendra 

Nath Bose Prasanta handra Mahalanobis 

 

Figure 2. Institutional legacy of Sir Asutosh Mookerjee 

through the University College of Science. The figure 

illustrates the research ecosystem that developed under his 

leadership and contributed to the work of several pioneering 

Indian scientists. It is not intended to imply that all of these 

individuals were directly recruited by Mookerjee or that 

their association with the institution occurred through 

identical pathways. 

 

16. Promotion of Mathematical Frameworks: 

The Calcutta Mathematical Society 
 

Alongside his extensive reforms at the University of 

Calcutta, Mookerjee recognized that the long-term 

development of mathematics in India required institutional 

structures that extended beyond the university system. He 

understood that a thriving mathematical community 

depended not only on effective teaching and research but 

also on professional organizations capable of facilitating 

scholarly exchange, disseminating original research, and 

encouraging collaboration among mathematicians. Guided 

by this vision, he founded the Calcutta Mathematical 

Society (CMS) on 6 September 1908 and served as its 

inaugural President [3, 16, 17]. The establishment of the 

Society marked an important milestone in the 

institutionalization of mathematical research in India, 

providing Indian mathematicians with a dedicated forum for 

scientific exchange at a time when opportunities for 

publication and academic collaboration were severely 

limited. 

 

To promote the dissemination of original mathematical 

research, Mookerjee established the Bulletin of the Calcutta 

Mathematical Society in 1909. The journal soon developed 

into an important platform for mathematical scholarship in 

Asia. Conceived as an international research periodical, the 

Bulletin published original contributions in both pure and 

applied mathematics and welcomed the participation of 

Indian and overseas scholars. Under Mookerjee’s guidance, 
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the journal maintained high academic standards and helped 

connect Indian mathematical research with the wider 

international scientific community. By providing a dedicated 

outlet for original investigations, it reduced Indian 

mathematicians’ dependence on European journals and 

contributed to the development of an indigenous research 

tradition [3]. 

 

Mookerjee’s commitment to the Society extended well 

beyond its foundation. He remained actively involved in its 

administration and academic activities throughout his 

lifetime and personally attended and presided over all 

eighty-three meetings held during his presidency. His 

sustained participation reflected his belief that scientific 

progress depended upon continuous scholarly dialogue, 

critical discussion, and the collective advancement of 

knowledge. Under his leadership, the Society organized 

lectures, research presentations, and academic discussions 

that fostered a vibrant intellectual environment and 

promoted interaction between established scholars and 

emerging researchers. 

 

The Calcutta Mathematical Society quickly developed into 

an internationally recognized centre of mathematical 

scholarship. Its meetings and publications attracted 

contributions from eminent mathematicians from around the 

world, including distinguished British mathematicians such 

as E. T. Whittaker and A. R. Forsyth, while simultaneously 

providing an important platform for pioneering work by 

Indian mathematicians. This combination of international 

engagement and indigenous scholarship facilitated the 

exchange of contemporary mathematical ideas and 

strengthened India’s participation in global mathematical 

research. The Society therefore played a significant role in 

nurturing a self-sustaining culture of mathematical research 

in colonial India and laid an institutional foundation for 

several later scientific and mathematical organizations in the 

country [17, 18, 19].  

 

More broadly, the establishment of the Calcutta 

Mathematical Society represented one of Mookerjee’s most 

enduring institutional contributions to Indian mathematics. 

By creating a permanent professional organization dedicated 

to mathematical research, publication, and scholarly 

collaboration, he established an institutional framework that 

promoted excellence in mathematical scholarship and helped 

shape the development of modern mathematical research in 

India. The Society’s continued existence and scholarly 

activities remain a lasting testament to Mookerjee’s vision of 

building a strong, internationally connected mathematical 

community capable of contributing meaningfully to the 

global advancement of the mathematical sciences. 

 

17. Conclusion 
 

Sir Asutosh Mookerjee occupies a distinctive place in the 

intellectual history of modern India, combining the 

achievements of an accomplished mathematician with those 

of a visionary educational administrator and institution 

builder [1, 19]. His contributions extended far beyond his 

own mathematical research, encompassing the creation of an 

academic and institutional ecosystem that transformed 

higher education and scientific research in colonial India [7]. 

Through his scholarly work, his advocacy of research-

oriented university education, and his efforts to establish 

enduring academic institutions, Mookerjee laid important 

intellectual and organizational foundations for the 

subsequent development of modern Indian science. 

 

As a mathematician, Mookerjee made significant 

contributions to several areas of mathematical science, 

particularly geometry, differential equations, and related 

branches of pure mathematics. His research attracted the 

attention of leading European mathematicians and received 

recognition from eminent scholars such as Arthur Cayley, 

Andrew Russell Forsyth, and Allan Cunningham, 

demonstrating the originality and scholarly quality of his 

work. At a time when colonial academic structures severely 

restricted opportunities for Indian scholars to participate in 

the international mathematical community, Mookerjee’s 

publications in leading British journals demonstrated that 

Indian mathematicians could make substantial contributions 

to contemporary mathematical research. His election as a 

Fellow of the Royal Society of Edinburgh at a relatively 

young age further reflected the international recognition of 

his scholarly achievements [17, 18]. 

 

Equally important was Mookerjee’s vision for the 

institutional development of science and mathematics in 

India. He recognized that sustained scientific progress 

depended not only on individual intellectual ability but also 

on strong academic institutions capable of promoting 

research, innovation, and advanced training. His reforms 

included the establishment of specialized departments, the 

expansion of laboratory-based scientific education, the 

recruitment of talented scholars on the basis of merit, and 

the promotion of interdisciplinary research. By mobilizing 

philanthropic support and advocating greater academic 

autonomy, he helped create an environment in which 

scientific inquiry could develop with greater independence 

from the constraints of the colonial administrative system. 

 

Mookerjee’s institutional efforts extended beyond the 

university through the establishment of professional 

scholarly organizations, most notably the Calcutta 

Mathematical Society and its research journal, the Bulletin 

of the Calcutta Mathematical Society. These institutions 

provided Indian mathematicians with important 

opportunities for scholarly exchange, publication, and 

engagement with the international mathematical community. 

They contributed significantly to the development of an 

indigenous research culture and helped integrate Indian 

mathematical scholarship into the broader global scientific 

discourse. 

 

Perhaps Mookerjee’s most significant contribution was his 

recognition that the advancement of science requires the 

effective integration of intellectual leadership with 

institutional development. His support for outstanding 

scholars, including several who later achieved international 

distinction, demonstrated his commitment to nurturing 

scientific talent irrespective of conventional academic 

hierarchies or colonial biases. The research infrastructure 

and academic culture developed under his leadership created 

favourable conditions for subsequent generations of Indian 

scientists and mathematicians to achieve international 
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recognition during the twentieth century. 

 

From a broader historical perspective, Mookerjee’s career 

illustrates the close relationship between original scientific 

inquiry and the institutions required to sustain it [1, 2, 7, 16]. 

His mathematical research established his reputation as a 

scholar of international standing, while his educational 

reforms fundamentally reshaped the trajectory of higher 

education and scientific research in India. Taken together, 

these achievements constitute a lasting legacy that continues 

to influence Indian academia. Sir Asutosh Mookerjee should 

therefore be remembered not merely as an eminent 

mathematician or an exceptional university administrator, 

but as one of the principal architects of modern scientific 

education and mathematical research in India. His vision 

continues to provide an important model for the 

development of research-oriented universities and scholarly 

communities. 
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     M M  ( x   x 2 + y   y 2 +  h 2 ) =  ( M   M 2 +  h 2 ) x x .           ( 2 )


     M M x x =  h 2  cos 2 ϕ                   ( 3 )


     x x = h cos ϕ 𝜙  cosh ⁡    n  ( n λ   +   ϕ 𝜙 ) .                 ( 4 )   y y = h sin  ϕ ⁡  𝜙   s i n s i n h   n ⁡  n  ( 𝜆 λ   + ϕ )         ( 5 )


  h


  h



