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भाग अ - पᳯरचय 

कायᭅᮓम : ᮧमाण पᮢ कᭃाः  बी.एससी./ बी.ए. वषᭅः ᮧथम वषᭅ सᮢः 2025-2026 

िवषय: गिणत 

1 पाᲹᮓम का कोड  

2 पाᲹᮓम का शीषᭅक अवकल समीकरण और ᭔यािमित 

3 पाᲹᮓम का ᮧकार कोर कोसᭅ (मेजर - 3) 

4 पवूाᭅपᭃेा 
(Prerequisite) 

इस कोसᭅ का अ᭟ययन करने के िलए, िव᳒ाथᱮ ने िवषय गिणत का अ᭟ययन 
कᭃा 12वᱭमᱶ ᳰकया हो । 

5 पाᲹᮓम अ᭟धयन कᳱ 
पᳯरलि᭣धया ं(कोसᭅ 

लᳺनग आउटकम) 

(CLO) 

पाᲹᮓम छाᮢᲂ को सᭃम करेगाः 
1. िविभ᳖ गिणतीय ᮧितᱨपᲂ के िलए अवकल समीकरण के सूᮢीकरण करने मᱶ। 

2. भौितकᳱ, जीव िव᭄ान, इंजीिनयᳳरग और अथᭅशाᳫ मᱶ ᳞ावहाᳯरक सम᭭याᲐ 
का ᮧितᱨपीकरण करने और हल करन ेके िलए साधारण अवकल समीकरणᲂ 
को लाग ूकरने मᱶ।  

3. वᳰैदक ᭔यािमित को समझने मᱶ। 

4. िᮢ-आयामी ᭔यािमतीय आकृितयᲂ (जैसे शंकु और बेलन) के ᭄ान संव᳇ᭅन मᱶ। 

5. यह पहचानने मᱶ ᳰक ᭔यािमतीय संदभᲄ मᱶ अवकल समीकरण कैसे उ᭜प᳖ होते 
ह ᱹऔर ᭔यािमित अवकल समीकरणᲂ के अ᭟ययन को कैसे ᮧभािवत करती ह।ै 

6. अवकल समीकरणᲂ का उपयोग करके यांिᮢक ᮧणािलयᲂ, जैिवक ᮧणािलयᲂ, 
िव᳒ुत पᳯरपथ आᳰद के गिणतीय ᮧितᱨप को िनᳶमत करने मᱶ। 

6 ᮓेिडट मान सै᳍ांितक : 6   

7 कुलअकं अिधकतमअकंः30 + 70 ᭠यूनतम उᱫीणᭅ अंक:35 
 

भाग ब -पाᲹᮓम कᳱ िवषयव᭭त ु
᳞ा᭎यान कᳱ कुल स᭎ंया (ᮧित स᳙ाह घटें मᱶ ) : ᮧित स᳙ाह 3 घंटे 

कुल ᳞ा᭎यान : 90 घंटे 
मॉᲽलू िवषय ᳞ा᭎यानᲂकᳱ 

स᭎ंया 

 

भारतीय ᭄ान परंपराः 
1.1 अवकल समीकरणᲂ कᳱ ऐितहािसक पृ᳧भूिम 

1.2 अवकल समीकरण के ᭃेᮢ मᱶ भारतीय गिणत᭄ᲂ का योगदानः 

1.2.1 आयᭅभᲵ 

1.2.2 भा᭭कराचायᭅ 

1.2.3 माधव 

1.3 ᮧाचीन ᭔यािमित (शु᭨ब सूᮢ) 
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I 

1.4 ᭔यािमित के ᭃेᮢ मᱶ भारतीय गिणत᭄ᲂ का योगदानः 

1.4.1 बौधायन 

1.4.2 का᭜यायन 

1.4.3 नीलकंठ सोमयाजी 

1.4.4 परम᳡ेरन 

1.4.5 शंकर वᳯरयार 

1.5 वᳰैदक ᭔यािमितः 

1.5.1 िᮢक् का पᳯरचय 

1.5.2 िᮢक् का योग़ और घटाव 

1.5.3 ि᳇क् कोणᲂ के िलए िᮢक् 

1.5.4 अ᳇ᭅ कोणᲂ के िलए िᮢक् 

10 

II 

अवकल समीकरण - I: 

2.1 रैिखक अवकल समीकरण  

    2.1.1 रैिखक समीकरण 

    2.1.2 रैिखक समीकरण मᱶ समानेय अवकल समीकरण 

    2.1.3 चरᲂ का पᳯरवतᭅन 

2.2 यथातथ अवकल समीकरण 

2.3 ᮧथम कोᳯट एवं उᲬ घातीय अवकल समीकरण  

       2.3.1x,y और p मᱶ हल होने यो᭏य  

       2.3.2x और y मᱶ समघात समीकरण  

       2.3.3 ᭍लरेो का समीकरण  

       2.3.4 िविचᮢ हल 

       2.3.5 अवकल समीकरणᲂ के ᭔यािमतीय अथᭅ   

       2.3.6लाि᭥बक संछेᳰदयाँ 

15 

III 

अवकल समीकरण - II: 

3.1 अचर गणुांकᲂ वाले रैिखक अवकल समीकरण  

3.2 साधारण रैिखक समघात अवकल समीकरण  

3.3 ि᳇तीय कोᳯट के रैिखक अवकल समीकरण 

15 

IV 

अवकल समीकरण - III: 

4.1 ᮧाचल िवचरण िविध 

4.2 ᮧथम कोᳯट का साधारण यगुपत अवकल समीकरण 

 

10 
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V 

᭔यािमित - I:  

5.1 ि᳇तीय घात का ᳞ापक समीकरण  

5.2 शांकवᲂ का अनुरेखण  

5.3 शांकवᲂ का िनकाय 

5.4 शांकव का ᮥुवीय समीकरण 

15 

VI 

᭔यािमित - II: 

6.1 शंकु:  

6.1.1 ᳰदए गए आधार के साथ शंकु का समीकरण  

6.1.2 शंकु के जनक  

6.1.3 तीन पर᭭पर ल᭥बवत जनकᲂ हतेु ᮧितबंध 

 6.1.4 ल᭥बवृᱫीय शंकु 

20 

 
 

 

6.2 बेलन: 

6.2.1 बेलन का समीकरण और इसके ᮧगुण 

6.2.2 ल᭥बवृᱫीय बलेन 

6.2.3अ᭠वालोप बेलन 

 

व᭭तुि᭭थित 
अ᭟ययन/ 
गितिविध 

औ᳒ोिगक अनᮧुयोगः 
1. उ᳒ोग, ᳞ापार और अथᭅशाᳫ से संबंिधत सम᭭याᲐ को हल करन ेके िलए 

अवकल समीकरण के अनᮧुयोग। 
2. उ᳒ोग और वा᭭तिवक दिुनया से संबंिधत सम᭭याᲐ को हल करने के िलए 

᭔यािमित के अनᮧुयोग। 

05 

सार ᳲबद ु(कᳱवडᭅ)/टैग: 

रैिखक अवकल समीकरण, ᮧाचल िवचरण िविध, वᳰैदक ᭔यािमित, ि᳇तीय घात के ᳞ापक समीकरण, शांकवᲂ का 

अनुरेखण, शांकवᲂ का िनकाय, शंकु का समीकरण, बेलन का समीकरण। 
 

भाग  स- अनशुिंसत अ᭟ययन ससंाधन 
पाᲹ पु᭭तक, संदभᭅ पु᭭तकᱶ , अ᭠य संसाधन 

अनशुिंसत सहायक पु᭭ तकᱶ   /ᮕ᭠थ/अ᭠य पाᲹ ससंाधन/पाᲹ सामᮕी: 
पाǬ पुˑकŐ : 

1. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015. 
2. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co Ltd, 2017. 
3. S. L. Loney: The Elements of Coordinate Geometry Part-1, New Age International (P) Ltd., 

Publishers, New Delhi, 2016. 
4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three Dimensions, 

Willey Eastern Ltd, 1999.  
5. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian 

Mathematics. Hindustan Book Agency, Vol. 3, 2005. 
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6. Bharati Krsna Tirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas Publisher, Delhi, 
1994. 

7. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press, 2018. 
8. Enrique Fernández-Cara: Ordinary Differential Equations and Applications, World Scientific, 

2024. 
9. McGraw Hill: Geometry, Real World Application Transparencies and Masters, McGraw-Hill, 

2003. 
10. मȯ Ůदेश िहȽी Ťंथ अकादमी की पुˑकŐ । 

सȽभŊ पुˑकŐ : 
1.  G. F. Simmons:  Differential Equations, Tata McGraw Hill. 1972. 
2.  E. A. Codington: An Introduction to ordinary differential Equation, PrenticeHall of 

India, 1961. 
3.  D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India) 

1967. 
4.  H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application, 

C. B.S. Publisher & Distributors, Delhi. 1985. 
 

5.  Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry, Pothishala Pvt. Ltd. 
Allahabad, 2000. 

6.  Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia 
Publishing House, 1962. 

7Balachandra Rao: Differential Equations with Applications, Universities Press, 1996. 
8. Georg Glaeser: Geometry and its Applications in Arts, Nature and Technology, Springer Nature 

Switzerland AG, 2020. 
अनुशंिसत िडिजटल ɘेटफॉमŊ वेब िलंक: 
https://epgp.inflibnet.ac.in 
https://freevideolectures.com/university/iit-roorkee 
https://www.eshiksha.mp.gov.in/mpdhe 
अनुशंिसत समकƗ ऑनलाइन पाǬŢम: 
https://nptel.ac.in/courses/111106100/ 
https://nptel.ac.in/courses/111104164 
https://nptel.ac.in/courses/111/101/111101080/ 

 

भागद-अनशुिंसतम᭨ूयाकंनिविधया ं
अनशुिंसत सतत म᭨ूयाकंन िविधया:ं 
अिधकतम अंकः100 

सतत ᳞ापक म᭨ूयांकन (CCE):30अंक 

िव᳡िव᳒ालय परीᭃा (UE):70अंक 
आतंᳯरक म᭨ूयाकंनः 
सतत ᳞ापक म᭨ूयांकन (CCE): 

᭍लास टे᭭ट 
असाइनमᱶट/ ᮧ᭭ततुीकरण (ᮧेजᱶटेशन) 30 अंक 

आकलन : 
िव᳡िव᳒ालयीन परीᭃा: 

समयः03.00 घंटे 

अनुभाग (अ): अित लघ ुᮧ᳤  
 अनुभाग (ब): लघु उᱫरीय ᮧ᳤  

अनुभाग (स): दीघᭅ उᱫरीय  ᮧ᳤  

 

70 अंक 
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Part A: Introduction 
Program: Certificate Course Class: B.Sc./B.A.  Year: I Session: 2025-2026 

Subject: Mathematics 
1 Course Code  
2 Course Title Differential Equations and Geometry 
3 Course Type Major – 3 
4 Pre-requisite  

(if any) 
To study this course, a student must have had the subject 
Mathematics in class 12th. 

5 Course Learning  
Outcomes (CLO) 

The course will enable the students to:  
1. Formulate the Differential equations for various 

Mathematical models.  
2. Apply ordinary differential equations to model and solve 

practical problems in physics, biology, engineering, and 
economics. 

3. Understand the Vedic geometry 
4. Enhance the knowledge of three-dimensional geometrical 

figures (eg. cone and cylinder). 
5. Recognize how differential equations arise in geometric 

contexts and how geometry influences the study of 
differential equations. 

6. Formulate mathematical models of mechanical systems, 
biological systems, electrical circuits, and more using 
differential equations. 

6 Credit Value Theory: 6 
7 Total Marks Max. Marks: 30 + 70 Min. Passing Marks: 35 
 

Part B: Content of the Course 
Total No. of Lectures (in hours per week): 3 hours per week 

Total Lectures: 90 hours 
Module Topics No. of 

Lectures 
 
 
 
 
 
 
 
 
 
I 

Indian Knowledge System: 
1.1 Historical Background of Differential Equations  
1.2 Contribution of Indian Mathematicians in the field of Differential 
Equations:  
1.2.1 Aryabhata 
1.2.2 Bhaskracharya 
1.2.3 Madhava 
1.3 Ancient Geometry (Shulb Sutra) 
1.4 Contribution of Indian Mathematicians in the field of geometry: 
      1.4.1 Baudhayana 
      1.4.2 Katyayana 
      1.4.3 NilkanthSomayaji 
      1.4.4 Parmeshwaran 
      1.4.5 Shankar Variyar 

 
 
 
 
 
 
 
 
 

10 
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1.5 Vedic Geometry: 
      1.5.1 Introduction to triplets  
      1.5.2 Addition and subtraction of triplets  
      1.5.3 Triplet for double angles  
1.5.4 Triplet for half angles 

 

II 

Differential Equations-I: 
2.1 Linear differential equations  
2.1.1 Linear equation 
2.1.2 Equations reducible to the linear form 
2.1.3 Change of variables  
2.2 Exact differential equations  
2.3 First order and higher degree differential equations  
2.3.1 Equations solvable for x, y and p 
2.3.2 Equations homogenous in x and y 
2.3.3 Clairaut’s equation  
2.3.4 Singular solutions  
2.3.5 Geometrical meaning of differential equations  
2.3.6 Orthogonal trajectories 

15 

III 

Differential Equations-II: 
3.1 Linear differential equation with constant coefficients  
3.2 Homogeneous linear ordinary differential equations 
3.3 Linear differential equations of second order  

 
15 

IV 
Differential Equations-III: 
4.1 Method of variation of parameters 
4.2Ordinary Simultaneous Differential Equation of First Order 

10 

V 

Geometry - I: 
5.1 General equation of second degree  
5.2 Tracing of conics 
5.3 System of conics 
5.4 Polar equation of a conic 

15 

VI 

Geometry - II: 
6.1 Cone: 
6.1.1 Equation of cone with given base 
6.1.2 Generators of cone 
6.1.3 Condition for three mutually perpendicular generators  
6.1.4 Right circular cone 
6.2 Cylinder: 
6.2.1 Equation of cylinder and its properties 
6.2.2 Right Circular Cylinder 
6.2.3 Enveloping Cylinder 

20 

Case 
Study 

Industrial Applications:  
1. Applications of Differential equations to solve the problems 

related to Industries, Business and Economics. 
2. Applications of Geometry to solve the problems related to 

Industries and real world. 

05 
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Keywords/Tags:  
Linear differential equations, Method of variation of parameters.Vedic geometry, General 
equation of second degree, Tracing of conics, System of conics, Equation of cone, Equation 
of cylinder. 

 
Part C: Learning Resources 

Text Books, Reference Books, Other Resources 
Suggested Readings: 
Text Books: 

1. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015. 
2. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co Ltd, 

2017. 
3. S. L. Loney: The Elements of Coordinate Geometry Part-1, New Age International (P) 

Ltd., Publishers, New Delhi, 2016. 
4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three 

Dimensions, Willey Eastern Ltd, 1999.  
5. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of 

Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005. 
6. Bharati KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas Publisher, 

Delhi, 1994. 
7. Udayan S. Patankar&sunil S. Patankar: Elements of Vedic Mathematics, TTU Press, 

2018. 
8. Enrique Fernández-Cara: Ordinary Differential Equations and Applications, World 

Scientific, 2024. 
9. McGraw Hill: Geometry, Real World Application Transparencies and Masters, 

McGraw-Hill, 2003. 
10. मȯ Ůदेश िहȽी Ťंथ अकादमी की पुˑकŐ । 
Reference Books: 

1. G. F. Simmons:  Differential Equations, Tata McGraw Hill. 1972. 
2. E. A. Codington: An Introduction to ordinary differential Equation, PrenticeHall of 

India, 1961. 
3.  D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India) 

1967. 
4.  H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application, 

C. B.S. Publisher & Distributors, Delhi. 1985. 
5.  Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry, Pothishala Pvt. 

Ltd. Allahabad, 2000. 
6.  Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, 

Asia Publishing House, 1962. 
7Balachandra Rao: Differential Equations with Applications, Universities Press, 1996. 
8. Georg Glaeser: Geometry and its Applications in Arts, Nature and Technology, 

Springer Nature Switzerland AG, 2020. 
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Suggested Digital Platforms Web links: 
https://epgp.inflibnet.ac.in 
https://freevideolectures.com/university/iit-roorkee 
https://www.eshiksha.mp.gov.in/mpdhe 
Suggested Equivalent online courses: 
https://nptel.ac.in/courses/111106100/ 
https://nptel.ac.in/courses/111104164 
https://nptel.ac.in/courses/111/101/111101080/ 

 

Part D: Assessment and Evaluation 
Suggested Continuous Evaluation Methods:  
Maximum Marks:                                                 100 
Continuous Comprehensive Evaluation (CCE):  30 Marks 
University Exam (UE):                                        70 Marks 
Internal Assessment: 
Continuous Comprehensive Evaluation (CCE) 

 
Total Marks: 30 

External Assessment:  
University Exam Section 
Time: 03.00 Hours 

Section (A) : Very Short Questions 
Section (B) : Short Questions 
Section (C) : Long Questions 

 

Total Marks: 70 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


