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The mathematics-minor courses, for physics-major
'.' —_— U=2942J,T=0 students, should be designed in such a way that they
bring out mathematical bases of physics topics. The
point is illustrated by a) realizing that visualizing the
form of a mathematical equation describing a physical
system would give insight into the nature of the asso-
ciated physical system or process, in particular, proper-
ties of spacetime, which are expressed in the form of
scalar or tensor (relationship of eccentricity of orbit to
energy and latus rectum to angular momentum in two-
U=1471J. T=1471 J body problem, diagonalization of inertia tensor equiva-
lent to rotating axes to align with axes of symmetry —
principal axes of inertia, form of electric-susceptibility
tensor for nonlinear, linear, linear-isotropic and linear-
isotropic-homogeneous dielectrics), b) appreciating the
Y situations, where mathematics brings in new physics
(negative eigenvalues of energy and suggestion of
existence of positron, discovery of omega meson from
group-theorical consideration, experimental verification
. — U=0,T=2942J of bending of light near massive objects from a predic-
tion of general theory of relativity, expansion of uni-
verse uncovered from the cosmological equation,
Fig. 1. Demonstration of the necessity of use of negative sign although not realized at that time) and where physics
for the computation of gravitational potential energy generates new mathematics (bosi numbers to model
(detailed calculations in Additional File) bosons, determinant of a general tensor to model relati-
vistic kinematics, astrodynamical codrdinates to model planetary orbits), ¢) understanding that setting up a physical
problem closer to the natural symmetries of a system (using appropriate curvilinear-coordinate meshes) shall render the
equation simple to visualize and to handle (e. g., using plane-polar and spherical-polar co6rdinates for problems having
circular and spherical symmetries, respectively) — main consideration in choice of gaussian surface and enunciation of
strong Noether’s theorem, d) applying exponentials to study of radioactive decay and charging of a capacitor, €) obtaining
solutions of the second-order-linear-differential equation to study damped and driven oscillations and appreciate the pheno-
menon of resonance, f) learning the mathematical basis of continuity of wave-functions and their derivatives in quantum
mechanics (same reasoning for continuity of electrostatic and gravitational potentials — example in Additional File to
demonstrate gravitational-potential computation inside and outside of a mass distribution, say earth, including intelligent
choice of gaussian surface). Additional File, also, includes detailed calculations to justify use of negative sign for compu-
tation of potential energy (Fig. 1). This lecture is dedicated to the loving memory of Professor Mohummed Athar Ali
Khan (Friday, July 1, 1932 AC: Safar-ul-Muzaffar 26, 1351 AH, Sitapur, U. P., British India — Thursday, May 6, 2021
AC: Ramadhan-ul-Mubarak 23, 1442 AH, Karachi, Pakistan; funeral prayers on Friday, May 7 after Jummatul Widaz;
father: Ahmed Ali Khan; mother: Syeda Kulsoom Begum). The speaker’s mother was, also, born in Sitapur. Professor
Khan was a cousin of the speaker and motivated him to take interest in the subject of education (Fig. 2). He helped the
speaker’s family in difficult times. In 1999, he invited the speaker as Subject Expert (Mathematics) in FDP Intensive
Workshop at Commecs Institute of Business and Engineering Sciences. He completed his matriculation in 1918 from
Bareilly, U. P., British India, and intermediate from the Aligarh Muslim University. In 1950, he migrated to Pakistan and
settled in Karachi. He graduated from Islamia College and completed his BEd from Government -
Teachers’ Training College in 1957, followed by MA (Geography) and MEd from University of
Karachi. He obtained MA (Education) from American University of Beirut in 1969. He, also,
completed diploma in Educational Planning and Management, a course in Project Planning from
England as well as a special course in Technical Education availing UNESCO scholarship. He
started his professional career in 1961 as Lecturer (Education) working in Government Teachers’
Training College, promoted to Assistant Professor in 1974 and Professor in 1978. In 1979, he
was transferred to Jamia Millia Government College as Principal. He served there for 10 years
and then was appointed Principal in Government College of Education in 1989. For a full term
of 3 years, he served as Dean, Faculty of Education, University of Karachi. During 1993-1994,
he served as Acting Director, Hamdard Institute of Education. During 1998, he was National ' ,
Consultant, Science and Teacher Education. Since 1994, he had been associated with Hashmat r

Memorial College of Education and Visiting Faculty in Department of Education, Hamdard £ J

University. In an interview, published in JANG on Thursday, July 24, 2008, he spelled out the [~ ‘. \
o

"
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qualities of a good teacher — sincerity with interest and passion for the profession. A teacher

must have deep knowledge of the subject, which he is entrusted to teach. He leaves behind his |

wife and 3 daughters. His only son expired during his lifetime. The education community ~Fjg 2 Mohummed
suffered a tremendous loss by his sad demise. May Allah-Izz-0-Jal rest his soul in eternal peace! Athar Ali Khan

Keywords: Choice of gaussian surface e Conservative forces (seen by a mathematician and a physicist) e Continuity of
wave-functions/derivatives in quantum mechanics e Negative sign in potential-energy computation ® Symmetry and conser-
vation laws (strong Noether’s theorem)

*Nominee of Academic Council for Faculty of Education as well as Interdepartmental PhD Faculty (2013-16),
Visiting PhD Faculty (2022-23) in Department of Education, University of Karachi; Convener, Subject Committee
(Mathematics), NTS Pakistan (2009-12); Convener, Sub-Committee (Academics), the Education Committee, Transparency
International Pakistan (2011-14); Member, Expert Panel (Mathematics), National Curriculum Council, Ministry of Educa-
tion, Government of Pakistan (2005-10); Chairman, Department of Mathematics (2003-2006; 2012-2015); Chairman,
Department of Applied Physics (2015-2016), University of Karachi; Full-Time Faculty of Mathematics for 23 years (Asso-
ciate Professor, Professor); Full-Time Faculty of Physics for 5 years (Codperative Teacher, Assistant Professor); Associate
Instructor of Physics for 3 years; Teaching Assistant of Physics for 2 years — Chief Guest

Web address of Additional File: https://www.ngds-ku.org/Presentations/Athar/Additional_File.pdf

Web address of this document: https://www.ngds-ku.org/Presentations/Athar.pdf


https://www.ngds-ku.org/Presentations/Athar/Additional_File.pdf
https://www.ngds-ku.org/Presentations/Athar.pdf
https://www.ngds-ku.org/kamal
profdrakamal@gmail.com
https://www.ngds-ku.org/Presentations/Athar/Athar.ppsx
https://www.ngds-ku.org/hec/ncrc.htm
https://www.hec.gov.pk/
https://uok.edu.pk/faculties/index.php#sc
https://uok.edu.pk/faculties/index.php#engg
https://uok.edu.pk/
https://www.ngds-ku.org/Presentations/Athar/Additional_File.pdf
https://www.ngds-ku.org/Papers/C70.pdf
https://www.ngds-ku.org/Papers/C25.pdf
https://www.ngds-ku.org/Papers/C25.pdf
https://www.ngds-ku.org/Papers/J03.pdf
https://www.ngds-ku.org/%20Presentations/Astrodynamical.pdf
https://www.ngds-ku.org/%20Presentations/Astrodynamical.pdf
https://www.ngds-ku.org/Presentations/Gauss.pdf
https://www.ngds-ku.org/%20Presentations/Noether.pdf
https://www.ngds-ku.org/Presentations/Athar/Additional_File.pdf
https://www.ngds-ku.org/Presentations/Gauss.pdf
https://www.ngds-ku.org/Presentations/Athar/Additional_File.pdf
https://commecsinstitute.edu.pk/
https://www.amu.ac.in/
https://uok.edu.pk/
https://uok.edu.pk/
https://www.aub.edu.lb/
https://uok.edu.pk/faculties/index.php#educ
https://uok.edu.pk/
https://www.facebook.com/HMC.edu/
https://www.facebook.com/HMC.edu/
https://www.hamdard.edu.pk/
https://www.hamdard.edu.pk/
https://jang.com.pk/
https://orcid.org/0000-0002-1711-4827
https://www.ngds-ku.org/Presentations/Athar/KamalAAK.htm
https://www.ngds-ku.org/Presentations/National_Integration/Eleventh_Education_Conference.pdf
https://www.ngds-ku.org/Presentations/National_Integration/Eleventh_Education_Conference.pdf
https://uok.edu.pk/faculties/index.php#educ
https://uok.edu.pk/
https://www.google.com/maps/place/Auditorium+Faculty+of+Arts+%26+Social+Sciences/@24.9376555,67.1202676,15z/data=!4m6!3m5!1s0x3eb3399499ddb57b:0x91865669eae6a401!8m2!3d24.9376555!4d67.1202676!16s%2Fg%2F11n03y626f?entry=ttu
https://www.google.com/maps/place/Auditorium+Faculty+of+Arts+%26+Social+Sciences/@24.9376555,67.1202676,15z/data=!4m6!3m5!1s0x3eb3399499ddb57b:0x91865669eae6a401!8m2!3d24.9376555!4d67.1202676!16s%2Fg%2F11n03y626f?entry=ttu
https://www.google.com/search?q=university+of+karachi+location&ei=ibrIZPIdqKSR1Q-fnZiIAw&ved=0ahUKEwiyhrSC_rqAAxUoUqQEHZ8OBjEQ4dUDCA8&uact=5&oq=university+of+karachi+location&gs_lp=Egxnd3Mtd2l6LXNlcnAiHnVuaXZlcnNpdHkgb2Yga2FyYWNoaSBsb2NhdGlvbjIFEAAYgAQyBRAAGIAEMgYQABgWGB4yBhAAGBYYHjICECYyCBAAGIoFGIYDSMs8UMIUWLQ5cAF4AZABAJgB5wGgAb0PqgEDMi05uAEDyAEA-AEBwgIKEAAYRxjWBBiwA8ICChAAGIoFGLADGEPCAg4QABjkAhjWBBiwA9gBAcICEBAuGIoFGMgDGLADGEPYAQLCAgcQABiKBRhD4gMEGAAgQYgGAZAGEroGBggBEAEYCboGBggCEAEYCA&sclient=gws-wiz-serp
https://www.google.com/search?q=university+of+karachi+location&ei=ibrIZPIdqKSR1Q-fnZiIAw&ved=0ahUKEwiyhrSC_rqAAxUoUqQEHZ8OBjEQ4dUDCA8&uact=5&oq=university+of+karachi+location&gs_lp=Egxnd3Mtd2l6LXNlcnAiHnVuaXZlcnNpdHkgb2Yga2FyYWNoaSBsb2NhdGlvbjIFEAAYgAQyBRAAGIAEMgYQABgWGB4yBhAAGBYYHjICECYyCBAAGIoFGIYDSMs8UMIUWLQ5cAF4AZABAJgB5wGgAb0PqgEDMi05uAEDyAEA-AEBwgIKEAAYRxjWBBiwA8ICChAAGIoFGLADGEPCAg4QABjkAhjWBBiwA9gBAcICEBAuGIoFGMgDGLADGEPYAQLCAgcQABiKBRhD4gMEGAAgQYgGAZAGEroGBggBEAEYCboGBggCEAEYCA&sclient=gws-wiz-serp
https://www.ngds-ku.org/Presentations/National_Integration/Abstracts.pdf
https://www.ngds-ku.org/Presentations/National_Integration/Schedule.pdf

