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Year / 

Semester 

Serial Number, Code & Nomenclature 

of Paper 

Duration 

of Exam 

Teaching 

Hrs/Week & 

Credit 

Distribution of Marks Min. Pass 

Marks 

Number Code Nomenclature L P C Internal 

Assess. 

Sem. 

Assess. 

Total 

Marks 

Internal 

Assess. 

Sem. 

Assess 

I Year 

I Semester 

MAT 101 DCC Mathematics-1 3 Hrs 4 -- 4 30 70 100 12 28 

MAT 102 DCC Mathematics 

Practical-1 

2 Hrs  2 2 -- 50 50 -- 25 

Total 04 02 06 30 120 150 -- 

I Year 

II 

Semester 

MAT 201 DCC Mathematics-2 3 Hrs 4 -- 4 30 70 100 12 28 

MAT 202 DCC Mathematics 

Practical-2 

2 Hrs  2 2 -- 50 50 -- 25 

 04 02 06 30 120 150 --  

First Year Total 08 04 12 60 240 300 --  

II Year 

III 

Semester 

MAT 301 DCC Mathematics-3 3 Hrs 4 -- 4 30 70 100 12 28 

MAT 302 DCC Mathematics 

Practical -3 

2 Hrs -- 2 2 -- 50 50 -- 25 

Total 04 02 06 30 120 150 --     

II Year 

IV 

Semester 

MAT 401 DCC Mathematics-4 3 Hrs 4 -- 4 30 70 100 12 28 

MAT 40MAT 402 DCC Mathematics 

Practical -4 

2 Hrs -- 2 2 -- 50 50 -- 25 

Total 04 02 06 30 120 150 --  

 Second Year Total 08 04 12 60 240 300 --  
 

Objectives of the Course: 

• Enabling students to develop a positive attitude towards mathematics as an interesting and valuable 

subject of study. 

• A student should get a relational understanding of mathematical concepts and concerned 

structures, and should be able to follow the patterns involved, mathematical reasoning.  

• Ability to analyze a problem, identify and define the computing requirements, which may be 

appropriate to its solution.  

• Introduction to various courses like group theory, ring theory, field theory, metric spaces, number 

theory.   

• Enhancing students’ overall development and to equip them with mathematical modeling abilities, 

problem solving skills, creative talent and power of communication necessary for various kinds of 

employment.   

• Ability to pursue advanced studies and research in pure and applied mathematical science. 

Duration of the Course: 

The B.Sc. [Bachelor of Science] program consists of three academic years separated into six 

semesters. Students who pass the first and second semester examinations have the option of 

graduating with a science certificate. Additionally, students have the choice to graduate with a 

diploma in science after completing the examinations for the third and fourth semesters. The 

student will receive a Bachelor of Science (B.Sc.) degree after successfully completing the three- 

year curriculum. 

 
Eligibility for Admission: 

The basic eligibility for admission to the course is XII with Physics, Chemistry and 

Mathematics for B.Sc. (Mathematics) with minimum marks as per the Govt. of Rajasthan Norms. 



The admission in the course is based on merit of XII class. 

 
Structure of the Program: 

The B.Sc. program consists of Core and applied courses of theory as well as practical papers 

which are compulsory for all students. 

Maximum Marks: 

Maximum marks of a theory and practical paper shall be decided on the basis of their contact 

hours/credit per week. One teaching hour per week shall equal to one credit and carry 25 maximum 

marks and therefore, four teaching hours per paper per week shall carry 100 maximum marks for 

each theory paper/course. Each four contact hours per week for laboratory or practical work shall 

be equal to two credits per week and carry 50 maximum marks. 

 
Scheme of Examinations: 

The examination shall be divided into two parts in which first part is internal assessment and 

second part is semester assessment or external assessment. The schemes for the internal and 

external examinations shall be as under: 

a) The assessment of the student for theory paper shall be divided into two parts in which first part is 

internal assessment (30% of maximum marks) and second part is semester assessment or external 

assessment (70% of maximum marks). For practical papers there will be only one external 

assessment (100% of maximum marks). 

b) The internal assessment for each theory paper shall be taken by the teacher concerned in the 

Department during each semester. There will be two components of internal assessment: one by 

test having 2/3 weightage (20 marks) and another by seminar / assignment / presentation / quiz 

/group discussion / viva-voce of 1/3 weightage (10 marks), for theory papers in each semester. Internal 

assessment test shall be of one hour duration for each paper and shall be taken according to academic 

calendar notified by the University / Departments. There will be no internal examination in the practical 

paper. 

c) A student who remains absent (defaulter) or fails or wants to improve the marks in the internal 

assessment may be permitted to appear in the desired paper(s) (only one time) in the same semester 

with the permission of the concerned Head of the Department. A defaulter / improvement fee of 

Rupees 250/- per paper shall be charged from such candidates. Duly forwarded application of such 

candidates by the teacher concerned shall be submitted to HOD who may permit the candidate to 

appear in the internal assessment after depositing the defaulter/ improvement fee. A record of such 

candidates shall be kept in the Department. 

d) The external assessment shall be of three hours duration for each theory paper and two hours 

duration for practical paper. The practical examination shall be taken by the panel of at least one 

external and one internal examiner at the end of each semester. 

e) Also proposed to include the one hour of practical is equivalent to one hour teaching 

workload of the faculty member  

f) The syllabus for each theory paper is divided into five independent units and each theory question 

paper will have the format as mentioned below: 

 

Section A: Compulsory Part-There will be ten short answer type questions covering all units but 

not more than two questions from each unit. 

Section B:long answer type questions covering all units but not more than two questions from 

each unit, descriptive type. Students have to attempt 5 questions in Section B, taking one from 

each unit. Paper setter shall be instructed to design question paper covering from all five units. 

 

g) The pattern of question paper of internal and external shall be as follows: 

 

(A) Continuous or Internal Assessment-30% weightage of Maximum Marks 

The internal assessment for each theory paper shall be taken by the teacher concerned in the 

Department during each semester as, 

 



 

 

 

 

 

 

 

 

 

• The 30 marks of continuous assessment for each Mathematics paper will have a mid-term test of 

20 marks and remaining 10 marks will be devoted to Seminar/ project / Presentation/ participation 

in different activities/ attendance. Also, only one chance to improve his/her marks of continuous 

assessment (mid-term) will also be given to the student in the same semester with a fee of Rs. 250/- 

per paper, after the approval of the competent authority of Department/College. For private students 

of B.Sc. program is also divided into two component as report writing (20 marks) and Viva-voce 

(10 marks) as mentioned above. 

• Report writing and Viva-voce: Each private student of B.Sc. program will prepare a report on any 

topic of each course in minimum 1000 words from the prescribed syllabus of the concerned theory 

paper/course. The student needs to report the Concerned College at the time prescribed by the 

College/University to submit the report and the College will arrange a Viva-voce on that report. It 

is proposed that the engaged teacher be paid at the rate of per answer book per student 

charges. The examination section will generate an option of bill when the teacher fills the 

continuous assessment marks on examination portal (like done for external answer book 

evaluation). The various components of the report may be: 

❖ Name of Course/Class: 

❖ Name of Student: 

❖ Father’s/Husband Name: 

❖ Examination Form No: 

❖ Enroll. No: 

❖ Name of College (Center): 

❖ Name of Paper: 

❖ Title of topic: 

❖ No. of Unit of topic (as per prescribed syllabus): 

❖ Introduction about the topic: 

❖ Details/Analysis about the topic 

❖ Conclusion of the topic: 

❖ References: 

❖  

(B) Semester or External Assessment-  70% weightage of Max. Marks 

 

Semester or External Assessment: 

Duration of Examination: 3 Hours         Max. Marks: 70  

SECTION-A: 10x2=20 

(Answer all questions) 

(Two question from each unit with no internal choice) 

Q. No. 1 

(i) ………................................…………………………………………… 2 Mark 

Continuous Assessment Weightage External Assessment 
Weightage 

Total

 

Marks 

(Total 

credits) 

Regular Students Private Student Tot
al 

Paper based 

External Evaluation 

  

(End term 

examination) 

Mid- 

Term 

Seminar/ project / 
Presentation/ 
participation in different 
activities/ attendance 

Report 

Writing 

Viva- 

voce 

20 10 20 10 30 70 100 (04) 

 



(ii) ………................................…………………………………………… 2 Mark 

(iii) ………................................…………………………………………… 2 Mark 

(iv)………................................…………………………………………… 2 Mark 

(v)………................................…………………………………………… 2 Mark 

(vi)………................................…………………………………………… 2 Mark 

(vii)………................................…………………………………………… 2 Mark 

(viii)……................................…………………………………………… 2 Mark 

(ix)………................................…………………………………………… 2 Mark 

(x)………................................…………………………………………… 2 Mark 
 

SECTION-B: 5x 10 =50 

(Answer all questions) 

(One question from each unit with internal choice) (Maximum two sub-divisions only) 
Q. No. 2. . ………………........…………………………………………… 

Or 
…………..........……………………………………………………. 

Q. No. 3. ……………...........……………………………………………… 
Or 

………………………............…………………………………….... 

Q. No. 4. ……………………………............……………………………… 

Or 
………………………………………............……………………… 

Q. No. 5. …………………………………………….............……………… 
Or 

………………………………………………………............…….... 

Q. No. 6. ……………………………………………………………............ 
Or 

……………………………………………………………................ 

 

(c) Distribution of Marks for Practical Examinations: 

Duration of Exam: 02 Hours Maximum Marks: 50 
 

 Name of Exercise Marks 

1
. 

Exercise No. 1 
Exercise No. 2 

30 

2 Viva-voce 10 

3 Practical Record 10 

Total Marks 50 

Rules regarding determination of results: 

Each semester shall be regarded as a unit for working out the result of the candidates. The 

result of each semester examination shall be worked out separately (even if he/she has appeared at 

the paper of the lower semester along with the papers of higher semester) in accordance with the 

following conditions: 

a) The candidate shall be declared as pass in a semester examination, if he/she secures at least 40% 

marks in each theory paper separately in external & internal examination and 50% marks in each 

practical paper/project/dissertation with 40% aggregate marks in that semester. 

b) A candidate declared as fail/absent in one or more papers at any odd semester examination shall 

be permitted to take admission in the next higher semester (even semester) of the same academic 

session. 

c) A candidate may be promoted in the next academic session (odd semester) if he/she has cleared 

collectively at least 50% of the papers of both semesters of previous academic session. The 



candidate who does not fulfill the above condition will remain as an ex-student and will reappear 

in the due papers along with next odd/even semester exams. 

d) If any student who is provisionally admitted in higher odd semester but could not secure prescribed 

minimum marks in previous semesters will be treated as ex-student and his/her admission fee will 

be carry forwarded to the next odd semester of forthcoming academic session. 

e) If a candidate, who is declared as pass, wishes to improve his/her performance in the theory papers 

of previous semester, he/she may re-appear only one time in these papers in next odd/even semester 

examinations. 

f) Candidate shall not be permitted to re-appear or improve the marks obtained in the external 

examination of practical / dissertation in any condition. 

g) If the number of papers prescribed in a semester examination is an odd number, it shall be increased 

by one for the purpose of reckoning 50% of the papers for considering the student pass/fail. 

h) A candidate may be given only two additional chances for passing the semester thus maximum 

tenure for completing for three years under-graduate program up to five years and so on. 

i) The marks secured in the Gen Hindi, Gen English, Elementary Computer applications and 

Environment studies shall be counted in awarding the division to a candidate. The candidate shall 

have to clear the compulsory subjects in the additional three chances and non-appearance or 

absence in the examination of compulsory subjects shall be counted as chance and shall be declared 

fail in that examination. 

j) The grace marks scheme shall be applicable as per university norms. 

Classification of Successful Candidates: 

The classification of successful candidates after last semester examination shall be as 

under: 
 

Description of Marks Obtained Division / Result 

75% and above marks in a paper. Distinction in that 

paper. 

A candidate who has secured aggregate 60% and above marks First Division 

A candidate who has secured aggregate  50%  and  above  but  less than 60% marks Second Division 

A candidate who has secured aggregate  40%  and  above  but  less than 50% marks Pass 

Course Outcomes: 

Programme outcomes :  
PO1: Scientific temper will be developed in Students.  

PO2: Students will acquire basic Practical skills & Technical knowledge along with domain 

knowledge of different subjects in the science stream.  

PO3: Students will become employable; they will be eligible for career opportunities in Industry, 

or will be able to opt for entrepreneurship.   

PO4: Students will possess basic subject knowledge required for higher studies, professional and 

applied courses like Management Studies, Law etc.  

PO5: Students will be aware of and able to develop solution oriented approach towards various 

Social and Environmental issues.    

Programme specific outcomes   
PSO1: A student should be able to recall basic facts about mathematics and should be able to 

display knowledge of conventions such as notation, terminology.  

PSO2: A student should get adequate exposure to global and local concerns that explore them 

many aspects of mathematical sciences.  

PSO3 : Student is equipped with mathematical modeling ability, problem solving skills, creative 

talent and power of communication necessary for various kinds of employment. 

PSO4: Student should be able to apply their skills and knowledge that is translate information 

presented verbally into mathematical form, select and use appropriate mathematical formulae or 

techniques in order to process the information and draw the relevant conclusion.   



PSO5: Enabling students to develop a positive attitude towards mathematics as an interesting and 

valuable subject of study.   

 

  



MAT101- MATHEMATICS-1 

 
Duration 3 hrs.        Max. Marks: 70 

 

Note:  The question paper will contain three sections as under – 

Section-A: One compulsory question with 10 parts, having 2 parts from each unit.  

(Total marks : 10 x 2 = 20) 

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit (Total marks : 10 x 5 = 50) 

Lecture- Sixty Lectures including diagnostic and formative assessments during lecture hours. 

 

Unit I 
Binary operation. Addition and multiplication modulo operations. Definition of a group 
with examples and simple properties, Permutation group, cycle, transpositions, even 
and odd permutations and alternating group. Order of an element of a group and its 
properties. Subgroups of a group with its properties, Cyclic groups and their properties, 
Cosets. Index of a subgroup, Lagrange’s theorem and its applications. 
Normal subgroups with properties. Simple groups, Quotient groups. 
द्विआधारी संद्विया . जोड़ और गणुा मॉड्यलूो ऑपरेशन । उदाहरणों और सरल गणुों के साथ समहू की पररभाषा, िमचय पक्ांतरण 

समहू, चि, स्थानान्तरण, सम और द्विषम िमचय और एकातंर  समहू। द्वकसी समहू के अियिों का कोद्वि  और उसके गणुधमम । 

द्वकसी समहू के उपसमहू, उनके गणुों के साथ, चिीय समहू और उनके गणु, सह्समचु्चच्चय । एक उपसमहू का सचूकांक, लैग्रेंज का 

प्रमेय और उसके अनुप्रयोग। गणुों के साथ सामान्य उपसमहू. सरल समहू, द्विभाग  समहू। 

Unit-II 

Polar coordinates, angle between radius vector and tangent, polar sub tangent and 
subnormal. Perpendicular from pole on tangent. Pedal equation of a curve. Derivative of 
length of an arc in cartesian and polar coordinates. Curvature, Radius of curvature and 
its formula in various forms. Centre of curvature, chord of curvature. 
ध्रिुीय द्वनदशेांक, ध्रिंुतर रेखा  और स्पशमरेखा के बीच का कोण, ध्रिुीय अधःस्पशी  रेखा और अधोलम्ब, ध्रिु से स्पशमरेखा पर 

लंब. एक िि का पद्वदक  समीकरण. कातीय  और ध्रिुीय द्वनदशेाकं में चाप की लंबाई का व्यतु्पन्न। ििता, ििता की द्विज्या 

और द्विद्वभन्न रूपों में इसका सिू। ििता कें द्र, ििता जीिा . 

Unit-III 
Vector differentiation and integration, Problems based on Gradient, divergence and curl. 
Vector identities, Line and surface integrals. Theorems of Gauss, Green, Stokes(without 
proof) and problems based on these. 
सद्वदश कलन एिं समाकलन, गे्रद्वडएिं, डाइिजेंस और कलम पर आधाररत समस्याएं। सद्वदश सिमसद्वमका, रेखा और सतह समाकलन, 

गॉस, ग्रीन, स्िोक्स के प्रमेय (द्वबना प्रमाण के) और इन पर आधाररत समस्याए ं

Unit-IV 

Ellipse : standard equation, auxiliary circle, eccentric angle, tangent, normal, two 
tangents from point, chord of contact, pole, polar, chord whose mid point given, 
diameter, conjugate diameters and four normals from a point.  
Hyperbola : Standard equation, parametric co-ordinates, asymptotes, equation referred 
to asymptotes as axes, conjugate diameters and rectangular hyperbola 
दीर्मितृ्त: मानक समीकरण, सहायक ितृ्त, उत्केन्द्र कोण, स्पशम रेखा, अद्वभलम्ब, द्वबंद ुसे दो स्पशम रेखाए,ं स्पशमजीिा, ध्रिु, ध्रिुी, 

जीिा द्वजसका मध्य द्वबंद ुद्वदया गया ह,ै व्यास, संयगु्मी व्यास और एक द्वबंद ुसे चार अद्वभलम्ब 

अद्वतपरिलय: मानक समीकरण, प्राचद्वलक द्वनदशेांक, अनतंस्पशी, समीकरण द्वजसके अक् अनंत्स्पशी हों,  संयगु्मी व्यास और 

आयताकार अद्वतपरिलय 

Unit-V 

Cone : Homogeneous equation in x, y, z, cone with a given vertex and given base, enveloping 

cone, condition for the general equation to represent a cone, tangent plane, reciprocal cone, 

angle between the two lines, in which a plane cuts a cone, three mutually perpendicular 



generators and right circular cone.  

Cylinder : Right circular cylinder and enveloping cylinder. 
शंकु: x, y, z में सजातीय समीकरण, एक द्वदए गए शीषम और द्वदए गए आधार के साथ शंकु, आिरण शकुं, एक शंकु का प्रद्वतद्वनद्वधत्ि 

करन ेके द्वलए सामान्य समीकरण की द्वस्थद्वत, स्पशम समतल  द्विमान, व्यतु्िम शंकु, दो रेखाओ ंके बीच का कोण, द्वजसमें एक 

समतल एक शंकु को कािता ह,ै तीन परस्पर लंबित जनक रेखाएं और लंब ितृ्तीय शंकु। 

बेलन : लम्ब ितृीय बेलन और अन्िालोप बलेन । 

 

 

MAT102- MATHEMATICS PRACTICAL 
 

Duration 2 hrs.   Min. Pass Marks 25   Max. Marks 50 

  

Note-Total number of experiments to be performed by the students during the session. Two 

experiments must be performed in the semester examination. Marks distribution will be as: 

Experiment I- 30, Practical record – 10, Viva Voce – 10. 

 

1. Application of Gauss Theorem. 

2. Application of Stokes Theorem 

3. Problems related to Pedal Equations 

4. Problem related to permutation group. 

5. Applications of Lagrange’s Theorem 

6. Problem related to Normal Subgroups. 

7. Problem related to Ellipse. 

8. Problem related to Hyperbola. 

9. Problem related to Cone. 

10. Problem related to Cylinder. 

1. गॉस प्रमेय का अनुप्रयोग. 

2. स्िोक्स प्रमेय का अनुप्रयोग 

3. पेडल समीकरण से संबंद्वधत समस्याएं 

4. िमचय  समहू से संबंद्वधत समस्या। 

5. लैग्रेंज प्रमेय के अनुप्रयोग 

6. सामान्य उपसमूहों से संबंद्वधत समस्या। 

7. दीर्मितृ  से सम्बंद्वधत समस्या. 

8. अद्वतपरिलय से सम्बंद्वधत समस्या. 

9. शंकु से सम्बंद्वधत समस्या. 

10. बेलन  से जडु़ी समस्या. 

 

 

 

 

 

 

 

 

 

 

 

 



MAT201- MATHEMATICS-2 

 
Duration 3 hrs.        Max. Marks:70 

 

Note:  The question paper will contain three sections as under – 

Section-A : One compulsory question with 10 parts, having 2 parts from each unit. 

Total marks:20 

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from each 

unit. Total marks: 50 

 

Lecture- Sixty Lectures including diagnostic and formative assessments during lecture hours. 

 

Unit I 
Group homomorphism with its kernel and properties. Isomorphism, Cayle’s theorem, automorphism, 

Fundamental theorem of homomorphism. 

Rings, Zero divisors, integral domains and fields. Characteristic of a ring, Subrings. Ideals and their 

properties. 

Number theory: Division algorithm, Greatest Common divisor (GCD) and its algorithm, Linear diophantine 

equations of two variables (using Euclid algorithm and Bhaskaracharya’s Kuttaka method) Fundamental 

theorem of arithmetic, congruences, Chinese Remainder Theorem, Euler’s Øfunction, primitive roots. 

 

अद्वि और गणुों के साथ समहू समाकाररता । तुल्यकाररता, केली का प्रमेय, स्िकाररता , समकाररता की मलू प्रमेय । 

िलय, शनू्य भाजक, पणूामकीय प्रान्त और क्िे। िलय की द्विशेषता, उपिलय । गणुजािली और उनके गणु. 

संख्या द्वसद्ांत: द्विभाजन एल्गोररथ्म, मात्तम समापिती पणूाांक (जीसीडी) और इसका एल्गोररदम, दो चर के रैद्वखक डायोफैं िाइन समीकरण 

(यदू्वक्लड एल्गोररदम और भास्कराचायम की कुट्टक पद्द्वत का उपयोग करके) अंकगद्वणत का मलूभतू  प्रमेय, सिाांगसमताए,ं चायनीज शेषफल 

प्रमेय, यलूर का Ø फलन , द्वप्रद्वमद्विि मलू  

 

Unit-II 

Partial differential coefficients of a function of two or more variables. Total differential coefficient. 
Composite function, Euler’s theorem on homogeneous functions of two, three and variables. First 
and second differential coefficients of an implicit function. Taylor’s theorem for a function of two 
variables. 
Asymptotes, envelopes. Test for points of inflexion and multiple points. Test for concavity and 
convexity. Tracing of curves in cartesian and polar coordinates. 
दो या दो से अद्वधक चर िाले फलन के आंद्वशक अिकलन,  पणूम अिकलन. समग्र फलन, दो, तीन और चरों के सजातीय फलनों पर यलूर का प्रमेय। 

द्वकसी अंतद्वनमद्वहत फलन  का पहला और दसूरा अिकलन । दो चरों के एक फलन के द्वलए िेलर का प्रमेय। 

अनंत स्पशी, अन्िालोप । नद्वत पररितमन द्वबंदओु ंऔर एकाद्वधक द्वबंदओु ंके द्वलए परीक्ण। अितलता और उत्तलता के द्वलए परीक्ण. कातीय और 

ध्रिुीय द्वनदशेाकं में ििों का अनुरेखण। 

 
Unit-III 

Quadrature, Rectification, Volumes and surfaces of solids of revolution. Differentiation under the 
sign of integration. Beta and Gamma functions. Double integrals and their evaluation by change of 
order and changing into polar coordinates. Triple integrals, Dirichlet’s double and triple integrals 
with their Liouville’s extension. 
क्ेिकलन, चपकलन, पररिमण- ठोसों के आयतन एिं पषृ्ठ । समाकलन द्वचन्ह के अंतगमत अिकलन। बीिा और गामा फलन,  द्विसमाकलन और 

िम पररितमन के उपरांत हल  तथा ध्रिुीय द्वनदशेांक में पररितमन िारा उनका हल । द्विसमाकल , द्वडररचलेि के द्वि और द्वि समाकल  उनके द्वलओद्विल े

द्विस्तार 

Unit-IV 

Polar Equation : Standard equation, directrix, tangent, normal, polar and asymptotes.  
Sphere : standard equations in various forms, plane section, sphere through the circle of intersection 
of two spheres, power of a point, tangent plane, polar plane, polar line, angle of intersection of two 



spheres, length of tangent, radical plane, radical axis, co-axial system of spheres and limiting points. 
 
ध्रिुीय समीकरण: मानक समीकरण, द्वनयता, स्पशमरेखा, अद्वभलम्ब, ध्रिुी और अनंतस्पशी। 

गोला: द्विद्वभन्न रूपों में मानक समीकरण, समतल पररच्चछेद , दो गोलों के प्रद्वतच्चछेदन ितृ्त के माध्यम से गोला, द्वबंद ुकी शद्वि, स्पशम तल, ध्रिुीय तल, 

ध्रिुीय रेखा, दो गोले के प्रद्वतच्चछेदन का कोण, स्पशमरेखा की लंबाई, ध्रिुीय तल, रेद्वडकल अक्, गोल ेकी सम-अक्ीय प्रणाली और सीमान्त  द्वबंद।ु 

 
Unit-V 

Central Conicoid : Standard equation, tangent plane, condition of tangency, director sphere, polar 
plane, polar lines, section with a given center, enveloping cone, enveloping cylinder.  
Ellipsoid : Normal, six normals from a point, cone through six normals, conjugate diameters and their 
properties. 
कें द्रीय शांकिज: मानक समीकरण, स्पशमरेखा तल, स्पशमरेखा की द्वस्थद्वत, द्वनदशेक क्ेि, ध्रिुीय तल, ध्रिुीय रेखाए,ं द्वदए गए कें द्र के साथ पररच्चछेद , 

आिरण शंकु, अन्िालोप बलेन। 

दीर्मितृ्ताकार: अद्वभलम्ब, एक द्वबंद ुसे छह अद्वभलम्ब , छह अद्वभलम्ब  से शंकु, संयगु्म व्यास और उनके गणुधमम । 

 

MAT202P - MATHEMATICS PRACTICAL 
 

Duration 2 hrs.   Min. Pass Marks 25  Max. Marks 50 
 

Note-Total number of experiments to be performed by the students during the session. Two experiments 

must be performed in the semester examination. Marks distribution will be as:  

Experiment I- 30, Practical record – 10, Viva Voce – 10. 

 

1. Application of fundamental theorem of 

Homomorphism 

2. Problem related to Spheres. 

3. Problem related to co axial system of 

spheres. 

4. Problem related to Asymptotes. 

5. Problem related to differentiations of 

composite functions. 

6. Application of Euler’s theorem. 

7. Problem related to curve tracing. 

8. Applications of Beta and 

 Gamma function. 

9. Problems related to Number 

 Theory and its applications. 

1. समरूपता के मौद्वलक प्रमेय का अनुप्रयोग 

2. क्ेिों से संबंद्वधत समस्या. 

3. गोले की सह-अक्ीय प्रणाली से संबंद्वधत 

समस्या। 

4. अनंत्स्पशी से सम्बंद्वधत समस्या। 

5. समग्र फलनों के द्विभेदन से संबंद्वधत समस्या। 

6. यलूर प्रमेय का अनुप्रयोग. 

7. किम टे्रद्वसंग से जडु़ी समस्या. 

8. बीिा और गामा फंक्शन के अनुप्रयोग। 

9. संख्या द्वसद्ांत और उसके अनुप्रयोगों से 

संबंद्वधत समस्याएं।

SEMESTER I & II - Suggested Books 

1. Shanti Narayan, A text book of Modern Abstract Algebra, S. Chand and Co. New Delhi. 

2. A, R, Vasishtha, Modern Algebra, Krishna Prakashan Mandir, Meerut 

3. Pundir and Pundir, Theory of numbers , Pragati Prakashan, Meerut. 

4. J. N. Sharma & A. R. Vasishtha, Vector Calculus, Krishna Prakashan Mandir, Meerut. 

5. S. L. Loney, the elements of coordinate Geometry, Macmillan and Company, London 

6. R. J. T. Bell, Elementary Treatise on Coordinate Geometry of Three dimension Macmillan  

7. M. Ray & S. S. Seth, Differential calculus, students, friends & Co. Agra 

8. M. Ray & S. S. Seth, Integral calculus, students, friends & Co. Agra. 

9. Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New York. 



 

 

MAT301- MATHEMATICS-3 

 
Duration 3 hrs.       Max.Marks: 70 

 

Note:  The question paper will contain three sections as under – 

Section-A: One compulsory question with 10 parts, having 2 parts from each unit.  

(Total marks : 10 x 2 = 20) 

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 

from each unit (Total marks : 10 x 5 = 50) 

Lecture- Sixty Lectures including diagnostic and formative assessments during lecture hours. 

 
Unit-I 

The set of real numbers as a complete ordered field, incompleteness of Q, Archimedean and denseness 

properties of R , Modulus, Intervals , Equivalent sets. Finite and infinite sets, denumerable sets, 

Countable and uncountable sets. Interior point of a set, open set, limit point of a set, Bolzano-

Weierstrass theorem. Closed set. Dense in itself and perfect sets. Cantor’s ternary set  

िास्तद्विक संख्याओ ंका समचु्चचय  एक पणूम िद्वमत क्ेि के रूप में। Q की अपणूमता। R की आद्वकम द्वमद्वडयन और र्नत्ि गणु। मापांक। 

अंतराल। तुल्य समचु्चचय । सीद्वमत और असीद्वमत समचु्चचय । गणनीय समचु्चचय और अगणनीय समचु्चचय । द्वकसी समचु्चचय  का 

आंतररक द्वबंद,ु द्विितृ  समचु्चचय , सीमा द्वबंद,ु बोल्जानो-िायसट्रास  प्रमेय। संितृ  समचु्चचय  । स्ियं में सर्न  और संपणूम समचु्चचय  । 

कैं िर का िनमरी समचु्चचय । 

Unit-II 

Definition of limit of a function. Continuity of  function - Cauchy’s and Heine’s definitions with their 

equivalence. Types of discontinuities. Properties of continuous functions defined on closed intervals. 

Uniform continuity. Differentiability, Rolle’s theorem, Lagrange’s and Cauchy’s mean value theorems 

and their geometrical interpretations. Taylor’s theorem with various forms of remainders. Darboux’s 

intermediate value theorem for derivatives. 

द्वकसी फलन की सीमा की पररभाषा। फलन की सान्त्यता  - कौशी और हाइनी की पररभाषाएँ और उनकी तुल्यता । असान्तत्य  के 

प्रकार। संितृ  अंतराल पर सान्तत्य फलनों के गणु। समान  सान्तत्यता। अिकलनीयता। रोल के प्रमेय, लैग्रेंज और कौशी के माध्य 

मान प्रमेय और उनके ज्याद्वमतीय अथम । िेलर का प्रमेय द्विद्वभन्न शेषांकों के रूपों के साथ। डारबॉ का मध्य मान प्रमेय अिकलजों के 

द्वलए। 

Unit-III 

Differential equations of first order and first degree, variables separable, homogeneous equations. 

Linear equations and equations reducible to linear form. Exact differential equations and equations 

reducible to exact forms.  

Differential equations of first order but not of first degree. Solvable for x, y, p Clairaut’s form, 

singular solutions. Geometrical meaning of a differential equation, orthogonal trajectories 

प्रथम कोद्वि और प्रथम श्रेणी के अिकल समीकरण, चरों का पथृक्करण , समजातीय समीकरण। रैद्वखक समीकरण और रैद्वखक रूप 

में समानीत होने िाले समीकरण। यथातथ अिकल समीकरण और यथातथ  रूप में द्वकये जा सकने िाले समीकरण। प्रथम कोद्वि के 

लेद्वकन प्रथम श्रेणी के नहीं अिकल समीकरण। x,y,p के साधनीय  क्लेरेि रूप , द्विद्वचि  हल। अिकल समीकरण का ज्याद्वमतीय 

अथम, लंबितृ्तीय प्रक्ेप पथ। 

Unit- IV 

 

Linear differential equations with constant coefficients, Homogeneous linear differential equations, 

Total differential equations. 

Linear differential equations of second order. Transformation by changing the dependent / independent 

variable. Method of variation of parameters, Exact differential equations and certain particular forms 

of equations. 

 
अचर   गणुांक िाले रैद्वखक अिकल समीकरण। समर्ात  रैद्वखक अिकल समीकरण। सम्पणूम अिकल समीकरण। 



 

 

द्वितीय श्रेणी के रैद्वखक अिकल समीकरण। स्ितंि/परतिं चर को बदलकर रूपांतरण। प्राचल द्वितरण द्विद्वध  यथाथम अिकल 

समीकरण और कुछ द्विशेष रूप। 

Unit- V 

Analytical Conditions of equilibrium of a rigid body under coplanar forces. Friction. 

Centre of Gravity, Common Catenary 
समतल बलों के तहत द्वपंड की साम््िस्था, की द्विशे्लषणात्मक शतें। र्षमण।  गरुुत्ि कें द्र। साधारण केिेनरी 

 

MAT302P - MATHEMATICS PRACTICAL 
 

Duration 2 hrs.   Min. Pass Marks 25  Max. Marks 50 
 

Note-Total number of experiments to be performed by the students during the session. Two 

experiments must be performed in the semester examination. Marks distribution will be as:  

Experiment I- 30, Practical record – 10, Viva Voce – 10. 
 

List of Practical: 

1. Solution of differential equations using Picard’s method and comparison with exact solution.  

2. Solution of differential equations using Euler's method and comparison with exact solution.  

3. Formation of the ordinary differential equation.  

4. Singular solution of differential equations.  

5. Solution of differential equations using variation of parameters method 

6. Application of differential equations to solve LCR-circuits and harmonic motions. 

7. Solution of differential equation using  series solution 

8. Applications of Rolles Mean Value Theorem 

9. Applications of Cauchy’s Mean Value Theorem 

10. Applications of Centre of Gravity 

 
1. द्वपकाडम की द्विद्वध से अिकल समीकरण का हल और यथाथम  हल से तुलना 

2. यलूर की द्विद्वध से अिकल समीकरण का हल और यथाथम हल से तलुना 

3. सामान्य अिकल समीकरण का गठन। 

4. द्विशेष अिकल समीकरण का हल। 

5. चर मान पद्द्वत का उपयोग करके अिकल समीकरण का हल। 

6. अिकल समीकरणों का उपयोग करके LCR-सद्वकम ि और हामोद्वनक गद्वत को हल करना। 

7. श्रेणी हल  का उपयोग करके अिकल समीकरण का हल । 

8. रोल्स के माध्य मान प्रमेय का अनपु्रयोग 

9. कॉशी के माध्य मान प्रमेय का अनपु्रयोग 

10. गरुुत्ि कें द्र का अनुप्रयोग 

 

 
  



 

 

MAT402- MATHEMATICS-4 

 
Duration 3 hrs.         Max. 

Marks: 70 

 

Note:  The question paper will contain three sections as under – 

Section-A: One compulsory question with 10 parts, having 2 parts from each unit.  

(Total marks : 10 x 2 = 20) 

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 

from each unit (Total marks : 10 x 5 = 50) 

Lecture- Sixty Lectures including diagnostic and formative assessments during lecture hours. 

 
Unit-I 

Definition of a sequence, Theorems on limit of sequence, bounded and monotonic sequences, nested 

interval theorem, Cauchy’s sequence, Cauchy’s convergence criterion. 

Convergence of series of non-negative terms, their various tests (Comparison; D’Alembert’s ratio, 

Cauchy’s nth
 root, Raabe’s, Gauss, Logarithmic, De-morgan and Bertand’s, Cauchy’s condensation, 

proof of tests not required) for convergence, Alternating series, Leibnitz’s test, Series of arbitrary 

terms, absolute and conditional convergence. 

अनिुम की पररभाषा। अनिुम की सीमा पर प्रमेय। पररबद् और एकद्वदि  अनिुम। नीद्वडत  अंतराल प्रमेय। 

कौशी अनिुम। कौशी का अद्वभसरण द्वसध्धांत । 

अऋणात्मक पदों के श्रेद्वणयों का अद्वभसरण। अद्वभसरण के द्वलए द्विद्वभन्न परीक्ण (तलुना; डी'अलेम्बिम का 

अनपुात, कौशी का nth  मलू  राबे, गॉस, लर्गुणकीय डी-मॉगमन और बट्रेंड का, कौशी का संर्नन, 

{परीक्ण का प्रमाण आिश्यक नहीं}) एकांतर  श्रणेी। लबेनीज का परीक्ण। याद्रद्वक्क पदों की श्रेद्वणयां। द्वनरपके् 

और सप्रद्वतबन्ध अद्वभसरण। 
 

Unit-II 

Darboux sums and their properties. Riemann integral, Integrability of continuous and monotonic 

functions. Mean value theorems of integral calculus, The fundamental theorem of integral calculus.  

Improper integrals and their convergence comparison tests. Abel’s and Dirichlet’s tests.method. 

 

डारबॉ योगफल और उनके गणु। रीमान समाकल। सांतत्य और एकद्वदि  फलनों की समाकलनीयता। समाकल 

गद्वणत के मध्य मान प्रमेय। समाकल गद्वणत का मलूभतू  प्रमेय। 

अनंत समाकल और उनका अद्वभसरण परीक्ण। एबेल एिं द्वडचमद्वलि् परीक्ण द्विद्वध  
 

Unit-III 

Partial differential equations of first order, Lagrange’s solution. Charpit’s general method of solution. 

Partial differential equations of second and higher orders. Classification of linear partial differential 

equations of second order. Homogeneous and non-homogeneous equations with constant coefficients. 

Partial differential equations reducible to equations with constant coefficients. Monge’s method. 

 

प्रथम कोद्वि के आंद्वशक अिकल समीकरण। लैग्रेंज का हल । चारद्वपि की व्यापक द्विद्वध। 

द्वितीय और उच्चचतर श्रेद्वणयों के आंद्वशक अिकल समीकरण। द्वितीय श्रेणी के रैद्वखक आंद्वशक अिकल 

समीकरणों का िगीकरण। अचर गणुाकं िाल ेसमर्ात  और द्विषम र्ात समीकरण। अचर  गणुाकं िाले 

समीकरणों में समानीत  आंद्वशक अिकल समीकरण। मॉन्ग ेकी द्विद्वध। 
Unit- IV 



 

 

Simple harmonic motion. Motion under repulsion varying as the distance from a point, motion under 

inverse square law. Motion under earth’s attraction. Hooke’s Law, Horizontal and vertical elastic 

strings rectilinear motion in a resisting medium. 

Velocity and acceleration along radial and transverse directions and along tangential and normal 

directions. 

 

सरल आितम गद्वत। द्वबंद ुसे दरूी के रूप में द्विद्वभन्न प्रद्वतकारक गद्वतयाँ। प्रद्वतलोम िगम द्वनयम के तहत गद्वत। पथृ्िी 

के आकषमण के तहत गद्वत। हकु का द्वनयम। क्ैद्वतज और ऊध्िामधर प्रत्यास्थ डोरी, प्रद्वतरोधक माध्यम में सरल 

रेखीय गद्वत। 

ध्रिुान्तर  और अनपु्रस्थ द्वदशाओ ंमें िेग और त्िरण। स्पशमरेखा और अद्वभलम्ब द्वदशा में गद्वत। 
 

Unit- V 

Projectiles: Motion on horizontal and inclined planes. Direct and oblique impact. Constrained Motion- 

Circular and Cycloidal 

प्रक्पे्य: क्ैद्वतज और नत तल पर गद्वत। समक् एिं द्वतयमक संर्ट्ट, प्रद्वतबंद्वधत गद्वत- ितुमल एिं चिीय  

 

MAT402P - MATHEMATICS PRACTICAL II 
 

Duration 2 hrs.   Min. Pass Marks 25  Max.Marks 

50 
 

Note-Total number of experiments to be performed by the students during the session. Two 

experiments must be performed in the semester examination. Marks distribution will be as:  

Experiment I- 30, Practical record – 10, Viva Voce – 10. 

 
List of Practical:  

1. Applications of Charpit methods 

2. Applications of Monges Methods 

3. Problems on Damped Simple Harmonic Motion 

4. Motion of a particle under resisting medium (Rectilinear motion in resistance varies as velocity and 

square of velocity) 

5. Problems on Projectiles: Motion on horizontal and inclined planes 

6. Solve heat equation by separation of variable method (one dimensional) 

7. Solve wave equation by separation of variable method (one dimensional) 

8. Find convexity and concavity of the plane curve 

9. Applications of D’Almbert’s Ratio 

10. Applications of Abel’s and Dirichlet’s tests 

1. चारद्वपि द्विद्वधयों के अनुप्रयोग। 

2. मॉन्गे की द्विद्वधयों के अनुप्रयोग। 

3. मंद्वदत सरल आितम गद्वत पर समस्याएँ। 

4. प्रद्वतरोधक माध्यम में कण की गद्वत (िेग और िेग के िगम के समानपुाती  प्रद्वतरोद्वधत एक रेखीय गद्वत)। 

5. प्रक्पे्य पर समस्याए:ँ क्ैद्वतज और नत तल  पर गद्वत। 

6. द्विभाजन चर पद्द्वत िारा ऊष्मा समीकरण को हल करना (एक-आयामी)। 

7. द्विभाजन चर पद्द्वत िारा तरंग समीकरण को हल करना (एक-आयामी)। 

8. समतल िि की उत्तलता और अितलता ज्ञात करना  

9. डालम्बिम के अनपुात का अनुप्रयोग 

10.  एबेल और द्वडचमद्वलि् परीक्णों का अनुप्रयोग 


