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Course Title: English Grammar and Comprehension Course code: COM411
Level: B.Ed. Nature of Course: Theoretical
Semester: First Credit Hours: 3

1. Course Description

This course aims to develop foundational skills in English grammar, vocabulary, reading, and writing
for undergraduate education students. It offers both theoretical knowledge and practical application of
grammatical rules, sentence structures, and vocabulary, allowing students to create clear and
meaningful communication in academic and professional settings. The course also boosts learners’
comprehension abilities through the critical reading of various literary and informational texts.
Additionally, it improves their writing skills for different purposes, such as essays, letters, and reports.
This program aligns with the broader B.Ed. objectives, which focus on equipping future educators
with strong language skills and effective communication—essential for classroom teaching and

academic achievement.
2. Competencies
Upon completion of this course, students will be able to:

Comp 1: Identify and explain fundamental grammatical structures, vocabulary forms, and
conventions of English writing.

Comp 2: Apply grammatical rules, vocabulary, and reading strategies to construct coherent
sentences, paragraphs, and interpret texts with critical awareness.

Comp 3: Evaluate the accuracy and effectiveness of language use in written and spoken forms,
and create academic and professional texts demonstrating grammatical precision and
communicative clarity.

3. Course Content
Unit/Content/Teaching | Specific Learning Outcomes Detailed contents/Depth of content
Hours
Unit 1: Basic English |1. Identify and explain the fundamental 1.1 Introduction to English Grammar
Grammar (16 Hrs.) sentence structures. 1.2 Reasons for Learning English
2. Apply and construct grammatically Grammar
correct sentences, dialogues, and short 1.3 Use of English Grammar
texts using appropriate English 1.3.1 Use of Article
grammar. 1.3.2  Use of Preposition
3. Analyze and evaluate grammatical 1.3.3  Use of Conjunction
features in written and spoken texts, 1.3.4 Tense
detecting common errors in English. 1.3.5 Conditional Sentence
4. Compose and create coherent 1.3.6  Subject-Verb Agreement
academic, creative, and professional 1.3.7 Clause
writing in English. 1.3.8 Causative Verbs
1.3.9 Voice

1.3.10 Reported Speech
1.3.11 Transformations

Unit 2: Basic English | 1. Distinguish literal, figurative, and 2.1 Meaning of the Words
Vocabulary (10 Hrs) contextual meanings of words, and 2.1.1 Literal meaning
recognize various vocabulary forms 2.1.2 Figurative meaning
such as synonyms, antonyms, 2.1.3 Contextual meaning
homonyms, hyponyms, and 2.2 Single Word for Expressions
homophones in spoken and written 2.3 Synonyms
texts. 2.4 Antonyms
2. Apply and construct appropriate 2.5 Phrasal Verbs
vocabulary by using single words for 2.6 Idioms

expressions, phrasal verbs, idioms, and | 2.7 Derivatives
derivatives in sentences, dialogues, and | 2.8 Homonyms
short texts. 2.9 Hyponyms
2.10 Homophones




Compose and create coherent
academic, creative, and professional
writing pieces by integrating the
vocabulary items in English.

Unit 3: Reading
Comprehension
(10 Hrs.)

Unit 4: Basic Writing
in English

3.4 Reading Actively (Previewing and
Annotating)

3.5 Nancy Mairs Disability (Annotated
Essay)

3.6 Developing an Understanding
(Summarizing and Thinking
Critically)

3.7 Analyzing Written Works
(Meaning, Writing Strategies and
Language)

3.8 Examining Visual Images (Seeing
the Big Picture and Taking a
Critical Look)

3.9 Reading for Pleasure

3.9.1 Solitary Reaper
William Wordsworth

3.9.2 APoison Tree
William Blake

3.9.3 The road not Taken (Poem) Robert
Frost

3.9.4 'Baisakh' (Poetry) Madhav
Prasad Ghimire

3.9.5 'Chasing Dreams' (Poetry) Abhi
Subedi

3.9.6 'Teacher' (Short Story)

- Vishnu S. Rai

3.9.7 Reminiscing of Childhood Days
(Essay) — Govind Raj Bhattarai

4.1 Basic Use of Punctuation in English

4.1.1 Capitalization

4.1.2  Full Stops

413 Comma

414 Colons

415 Semi-Colons

4.1.6 Question Marks

4.1.7  Apostrophes

4.1.8 Hyphens

4.2 Basic Writings in English

4.2.1 Paragraph Writing

4.2.2 Letter Writing

4.2.3  Email Writing

4.2.4  Essay Writing

425 CV Writing

4.2.6 Job Application Writing

4.2.7 Report Writing

. Teaching Learning Strategies
e Communicative Language Teaching (CLT): Encourages interaction through real-life
communication tasks (e.g., dialogues, interviews, classroom debates).

o Task-Based Learning (TBL): Students complete meaningful tasks such as writing a short story,
summarizing a poem, or drafting a job application.




e Blended Learning Approach: Integration of digital platforms (YouTube, Grammarly, BBC
Learning English, Kahoot) for grammar and vocabulary practice.
o Reflective Learning: Learners maintain personal reflection logs to record their grammatical
progress and reading comprehension development.
o Collaborative and Cooperative Learning: Pair/group work, peer assessment, and collaborative
projects promote teamwork and communication.
o Differentiated Instruction: Activities are designed for varied proficiency levels—extra grammar
drills for weaker learners and creative writing tasks for advanced ones.
¢ Problem-Based Learning (PBL): Students identify honest communication or writing issues and
find grammatical or stylistic solutions.
5. Assessment and Evaluation
The assessment and evaluation system for this course is designed to promote continuous learning, active
participation, and academic integrity. It integrates both internal (40%) and external (60%) components to
ensure a balanced measurement of students’ knowledge, skills, and performance. The internal evaluation
emphasizes students’ regularity, discipline, engagement in classroom activities, and consistent academic
progress through unit tests, assignments, project work, and presentations.
Internal Evaluation Scheme (40%)

Evaluation Component Weightage
Attendance & Discipline 10%
Mid-Term 10%
Assignments /Project Work 10%
Presentation 10%
External Evaluation — 60%
Nature of questions Total questions to be | Number of questions to be answered | Weightage
asked
Multiple choice items 10 10 marks 10 Marks
Short answer questions 6 with 2 ‘or’ questions 6 x 5 marks 30 Marks
Long answer guestions 2 with 1 ‘or’ question 2 x 10 marks 20 Marks

6.

7. References
Alam, S. (2024). Exploring English phrasal verbs: Navigating the versatility of phrasal verbs. Saiful
Alam (Unit 2)
Bailey, S. (2014). Academic writing: A handbook for international students. Routledge. (Unit 4)
Huddleston, R., Pullum, G. K., & Reynolds, B. (2022). A student's introduction to English grammar.
Cambridge University Press. (Unit 1)
Kennedy, L. et al. (2020). The Bedford Reader (14" eds.). Bedford/St. Martin's. (Unit 3)
Ordway, E. B. (2024). Synonyms and Antonyms: An Alphabetical List of Words in Common Use,
Grouped with Others of Similar and Opposite Meaning. Sully and Kleinteich. (Unit 2)
Osmond, A. (2024). Academic writing and grammar for students. (Units 1 and 4)
Rai, V.S. (2016), Martyr and other stories. Oriental Publication.
Stewart, L. K. (2025). English grammar. American Book Company (Unit 1)
The Royal Nepal Academy. (2005). Nepalese Literature. Royal Nepal Academy
Xavier, C., & Chia, A. (2025). Teaching English grammar in Asian contexts: Making meaning with
grammar. Taylor & Francis. (Unit 1)



Mid-West University
Graduate School of Education
B.Ed. in Mathematics Education

areater ofrde : Sfward Aarelr- 9 UTSATIT FIEAT AT ¥9R
Te : fa. ue. qUEATYT Fehfe : HgTiwereh / GTaIfTer
a7 : gfear H.3 3

T qTEAHH FAUNAASAA [qeaiaaad, TS W6 q%h Thada=iid IR a9 qHEax JUTArHT ATemed e
(T T ThT) AT AHAT T (qandieeers urel Smarar fafirse svg, afaeafad T w1 wieraed fasma 1 Jar
AIRTHT & | T IETHAAT MeRHUSR, ATRIdadTd THAl, JaTel aTgHAD] (qid= &bl TAIMH TSAale, AT
FATR, AaTadTe, SATARTNF @ JdT (Ha=r d@er ard (Heffea anfefers Hfqewsr qoq, drema T afyeafd awdare
[T T I ATHIES THTEET TRUH S |
R, WERT I

[

o FUTET ATgHUSH fafae &H YHEd sTeREEal Ard, A I gl qfewd W AR (A 90F EqH] TREqU JART T,

~

® FUTCAT ATeIa<aehl WEY IleaT T (IR ToHT (AR T ARGy T,

o FEHIH fafae &er TaAE®E yal faaar Areniea arayereeed I 4,

o Tifde, FeraTeHla (STUTH) 1 AATATS ATTSRAT EATRR T JAT ATSTHT 6! GaAATATs ANAHT T FATRITHT AT
T,
® FHEG TR 2T fadie T ¥ F=(HT ATRHAT A&l T T,

® TS AT TSI fauaawqar aTed W MefTd s=ag = T,
o fyifeq gr=mar amenfva W =umaeiive J@" IR T,
o iy fawaHT ATCARS T aEIRF e e,

o fyifeq wfaar, fra, woe, =, war T THEH/ATTE TAATH A= g7 faqer sm=are+ ¥ yfatwarers afiyeats

fa |
fafire Sgea RICRIELE]
o JqTedTeRT fafir=T Frcepr ereger gfg=m T, THE TF : I8, ARA T JRAEIRE T (40 |UaT)
o JuTetIeRT fafaeT sTegantany afefara &, .9 ereEEa
o ITEAT FeaATs MRH! qAIE I@I3 | .3 reEa
o FUARITAHT el FANT T 9.3 wreEere
o FERTA 7= TR T q.¥ Fuifawara
Q.4 R = @R - fae, T, w98
o ey aATgHAET Fafae dprei wvated TS € © TS (X T
T T AT qTS/ ISILTETE ATHT TATAT ATSHAHT RTET, AITIRAT, I AT FsAl, ATATaR
FTITCHE FITPT FAX fa | e faes fafaerdr, famm qor gfafy avamd gearer ¥ g
9TS AT ITSTETHT AT SATHATCHSE, (ShuTcHeE, THATHE
TAT FHIATHE TR TARATHAR T ATd TIAGERT
AT |
o qTetepT ¥ FeraTeRld (STAUTH) & FoAATATS TFTE I : FHATY FEATH TR (% T02T)
TTTIEHT T ATogEHT TEhl GAATATS ATAHT | 3.9 ANARIRT AToSEAT FATR
7 faATeRfa (Srwm) /1w A | 3.3 AT ATTCTIHT
3.3 FeaTeRlq (FATER T TT) Bl AT HT BATR
3% ATogE ] FAATH! ATl (FATPR T TRT) | BT
o fafirt ar=REaTe AT fadre W | THTE AR : {47 fedie T df=ae 7o (4 9
o SAFHT ATARAT AT=IEEN =T T | .9 sregRare 9a1 fede
o fafiaet yepfaert fAefira e =T 9 ¥R FRTHT ATARAT ATZEHT 7T
¥.3 FERTT a=ar oEd




o faST9, TR, qdTe A9, FAfRad T THTE T : SATAETer ¥ A @ (5 e

gfearaseT AT TAR TH 4.9 =TERTRE
o fafq= fauorgw g¥erg ATcHme T F&qUH ¥.9.9 oo @ Y.9.3 qTAHTHAT, FATE FTIH
ferear festar 1 | Y.9.3 FETET d@d ¥.9.¥ gideasd oqE"
4.3 = o

YR ATHRSE T eI, (Hawg e
o wfera, e, T, frered, AT T ATERET TFHS & : Aiiercd® Hae! qe99 (3% HUeT)
TREAT AFAT T fqeepT AT=ATET 9 | .9 faar/ /T (¥ "uan)
%.9.9 Hga Ay TRETET HeT 2%
%.9.3 fager faar : 3=
%.9.3 I|Y ey 9rERer guer
R HUTel Ha=g (3 uar)
%.3.9 AEHYATE AR . TATH
SRR TS AL : @l
.3 STl HAT (¥ ¥UaT)
%.3.9 WAl a1 ArtaATRr amEr
%.3.] W& bR : 98], 99T ¥ AeRe
%.3.3 HE9T fahH 9 : MSHT Waew qiwiede
£.¥ TSl ATd® (3 992D
%% q fas Aot WS T g

¥. fareror gt

YIS TS UHISHT ITSTaqh] T T ATaeTHal AR AT, TeARR, SAhd, IaTexv, I3, e, arifesd &, T

o oo

3 JEAATER fafaasd! ST TRAg | 2Tl fafgars FAF=T 3 ITaN T Al eaiTardad R sriearaesdrs e
He<d [4g9s | T8 T IISTIEasH, TadUds, T, A1@, qaH, A1 A1fa THIP START TR ATTATeag RIETT TAT ST
fegt &

Y. qATEHT IRAT
TATEHT T8 THRA TRAG © (9) ATARE AATSHA, TAHT (AT ¥0 Jaera d3H aRe Thuar g, () qgd qATgsd, TaaH

fafer g0 wfqerd srgs faaior afvusr | sTwafves Teargs war Rrae FET g T aed Hearged THETHE A
fareafaemaa aRrem qumeer (g WA g8 | TaE aT FTTars Teaarsr 848

HT=IRE GAIGHET (YO Fhivrad)

F qF
RISKECRIEI L%
TEFA (TIHIF) 90%
FHET JEIA R 90%
afedreHT & 4%
fafaa e 90%
Q0 g RTeTher FET FAFAITT fafad, Ffae, TANTCHS, TebTd, FEATETT AT TRATSTAT HRAF AT ToATeT T THS |
T THET (50 Fhi?r)
LT T BXq=\ © FIT YA LA IO FHT SIS
AT FIT ¥X3=5 ¥ Far g9 FrATCHE F9T © TSAaEard ¥
T IARTCHE YA Y xY=3Y R fapeuafed & aar oA | IS ITRICHE WA | HY 9rdTd
ferer=mTens oA Ixqo=30 | q faFwmted 3 a1 7e9 | fae=mcHs 9 ¢« afeferes a1 T Mewr saAere




T Qo
AT, FRIERIS (R0N). FHAEIF FIIAT 770 (= &) FSATST : faandl s 9Uer |
AT oW, (R0% = R5). FHT AT =17 #ET https://rb.gy/iwvixc

fafiy, s, (R0%R). FwT, vaf 7 Frege. faas fasrefa gerem o fe

fafaY w1ga (2098 S ). FITHTIT FETT &7 | https://rb.gy/9hsbgc

FAHIAT, AEHTATE, (0%¥). qEHT e e, (A%, FAT), A9RT T8 | https://rb.gy/03ahl4
fT, fame, (030 S 99). 277 | https://rb.gy/x5yhhh

NN

qree, BWATY, WETS, TAAYETE T =S TAYAE (R099), §577 F97ed 9167V eq7a6e, quTel Wsil- Grerear |

T, FSTANT (R0¥%). FFFIET (ITHT F&b. ). HIFHT TH |
fi7e1, AT, (R035). ATad. (F¥. THN) ATHRT TR |

e, e, R0%0. FIfTd v FGUST FSHTS! : TUTd ASTehrd TAT TS |

AT, AHAR (R0%G). TG 797 T THI, FISATST | GAATSE UfeeTebd |
9T, HIEFRTS (R0RN). oI 797 Gras Sq7ehe 0y, ATt Uil YIasse |

AR, ISR (R0N). HFT T [FFa==T @ (@refl Fiaer). TMEAATHAT THIe |
faem, . fes (@[ 9%9s). FggTe g7, ATREEH : A9 gATee ufeatag AT |




Course Title: Foundation of Education

Level: B.Ed.
Semester: First

Mid-West University
Graduate School of Education
B.Ed. in Mathematics Education

Course code: EDU413

Nature of Course: Theoretical
Credit Hours: 3

1. Course Description

This course is a core course designed for the students of Bachelor in Education .The course categorized
into two parts. The first part of this course is philosophical-foundation which deals with the concept
and fields of philosophy and importance of philosophy in education. Along with this philosophical part
also incorporates basic and educational philosophies with their concept, major principles and
educational implication. The second part of this course is sociological foundation which attempts to
develop sociology of education and their implication in education. Similarly, this part also deals with
concept of socialization, different agencies and modes of socialization. And education for national
integration .Thus the overall focus of this course is to inform students about how the philosophy and
society is the foundations of education.

2. Competencies

Upon completion of this course, students will be able to:

© ooNOk~wd PR

Introduce the concept and the fields of philosophy in brief.
Explain the relationship between philosophy and education.
Introduce the western educational philosophies and its educational methods in education.
Apply the educational implications of educational philosophies.

Clarify the concept of religious philosophy in education
Discuss role of religious philosophy in curriculum development
Illuminate the meaning and importance of socialization
State the different agencies of socialization

Explain the modes of socialization and their impact in education

10 Describe the meaning of national integration and its importance in education

11. Elaborate the measures and obstacles of national integration.

3. Course Content

Unit/Content/Teaching Hours

Learning Outcomes

Detailed contents/Depth of content

Unit 1: Introduction to Philosophy
(7 Hrs)

1.1 concept of philosophy

1.2 Fields of philosophy

1.3 Relationship between philosophy and

education.

-Explain concept and
fields of philosophy.
-Show the relationship
between philosophy
and education.

1.1.  concept of philosophy
1.2 Fields of philosophy

- Ontology

- Epistemology

- Axiology
1.3 Relationship between
philosophy and education.

Unit 2: Introduction to Western
Educational Philosophies (16 Hrs)
2.1- Idealism in education

2.2- Naturalism in education

2.3- Realism in education

2.4- Pragmatism in education

2.5- Progressivism in education

2.6- Reconstructionism in education

Explain the meaning
of idealism and
discuss its principles.
-Discuss the concept
of naturalism and its
methods of teaching.
-Explain the concept
of progressivism and
reconstructionism.

2.1- Idealism in education

- Idealism and methods of teaching
-Idealism and curriculum

2.2- Naturalism in education

- Naturalism and methods of
teaching

- Naturalism and curriculum

2.3- Realism in education

- Realism and methods of teaching




- Discuss the role of
progressivism in
curriculum.

- Realism and curriculum
2.4- Pragmatism in education
-Pragmatism and methods of
teaching
Pragmatism and curriculum.
2.5- Progressivism in education
- Progressivism and methods of
Teaching
- Progressivism and curriculum
2.6- Reconstructionism in education
- Reconstructionism and methods
of teaching
- Reconstructionism and
curriculum

Unit 3: Religious philosophy (10 Hrs)

3.1- Introduction to Hindu philosophy
3.2- Introduction to Buddhist
philosophy

-Clarify the concept of
Hindu and Buddhist
philosophy.

- Discuss the
educational
implication of Hindu
philosophy in
education.

3.1-Introduction to Hindu
philosophy

- Aims of Hindu philosophy

- Educational implication of
Hindu philosophy

- Hindu philosophy and
curriculum

3.2-Introduction to Buddhist

philosophy

- Aims of Buddhist philosophy

- Educational Implication of
Buddhist Philosophy

- Buddhist philosophy and
curriculum

Unit 4: Socialization of the Learners
(8 Hrs)

4.1 Concept of socialization

4.2 Main process of socialization

4.3 Agencies of socialization

4.4 modes of socialization and their

impact on education

Explore the concept of
socialization.

List out the main
process of
socialization.

-Discuss the agencies
of socialization.

4.1 Concept of socialization

4.2 Main process of socialization
4.3 Agencies of socialization

4.4 modes of socialization and their
impact on education

Unit 5: National Integration (7 Hrs)
5.1 Concept of national integration
5.2 measures of national integration
5.3 Obstacles of national integration
5.4 Role of education for national
integration

Elaborate the concept
of national integration.
-Point out the
measures of national
integration.

Discuss the role of
education for national
integration.

5.1 Concept of national integration
5.2 measures of national integration
5.3 Obstacles of national integration
5.4 Role of education for national
integration

6. Teaching Learning Strategies

Discussion, Lecture, Project method, presentation, note making, individual study, demonstration,
and seminar session will be used to clarify the suggested contents with this course.

7. Assessment and Evaluation




40% Internal and 60% External

Reference:

Brannigan,M.C.(2002).The pulse of wisdom: The philosophies of India,China,and Japan (2™
ed.).Belmot,CA.Thomson Learning,Inc.

Chaube, S.P. and Chaube.A. (2002).Foundations of education (2nded.).New Delhi: Vikas publishing House
pvt. Ltd.

Kneller,G.F.(1971).Foundations of Education.New York:John wiley and Sons ,Inc Morrish,1.(1978).The
sociology of education: An introduction London: George Allen and Unwin.

Ozmon,A.H.and craver,S.M. (1999).Philosophical Foundation of Education (6™ ed.) New Jersey: Prentice
Hall,Inc.

Purkait,B.R. (2004).Principles and practices of education.India:New Central Book Agency(P.) Ltd.



Course Title: Applied Mathematics

Level: B.Ed.
Semester: First

Mid-West University
Graduate School of Education

B.Ed. in Mathematics Education
Course code: MATH414

Nature of Course: Theoretical
Credit Hours: 3

1. Course Description

Applied Mathematics aims to help the learners to solve mathematical problems of other fields as well as
real life situation. It serves as a bridge between mathematical theory and real life context. Basically, Applied
Mathematics includes the contents that help in solving the problems of engineering, physics, biology,
finance, technology and other discipline. In the context of Bachelor program of Mathematics Education of
Mid-West University, it has been developed on the basis of labor market and expected to develop the
mathematical knowledge and skill on students to join the profession that meets current market demand and
gain professional development.

2. Competencies

Upon completion of this course, students will be able to
1. Apply the Binomial theorem in expanding n'" power, finding n" term and middle term /terms of
Binomial expansion.

2. Solve the numerical problems related to permutation and combination in different cases.
3. Solve the problems related to Arithmetic, Geometric and Harmonic sequence and series.
4. Find the equations of straight line, angles, Pair of straight lines, circle and conics in different

forms.

5. Differentiate between relation and function and find the inverse and composite of functions.
6. Use the basic rules of derivatives and anti-derivatives to solve the problems.
7. Solve the financial problems of real life contest as well as other discipline.

3. Course Contents

Combinatory and
Binomial Theorem
(7 hour)

Use the different formulas of
permutation to solve the related
numerical problems and combinations
Apply Binomial theorem to find the n
term of Binomial Expansion

Find the middle term/terms of Binomial
Expansion

Find the coefficients of Binomial
Expansion

Unit/Content/Teac | Learning Outcomes Detailed Contents
hing
Define Permutation and Combination 3.1 Basic Principal of counting
Differentiate between Permutation and 3.2 Permutation and Combination
Unit 1: Combination 3.3 Cases of permutation and

Combination with numerical
problems
3.4 Application of Binomial
Theorem in finding n™ term
3.5 Middle term/terms and
coefficients of Binomial
Expansion

Unit 2:
Sequence and
Series (7 hours)

Differentiate between sequence and
series

Find the Arithmetic mean and the n®
term of Arithmetic sequence

Solve the problems related to the sum of
n terms of Arithmetic series

Calculate Geometric mean and the n™
term of Geometric sequence

2.1 Difference between sequence
and series

2.2 n" term and mean of Arithmetic
sequence

2.3 n™ term and mean of Geometric
sequence

2.4 n" term and mean of Harmonic
sequence




Compute the sum of n terms of
Geometric sequence

Find the Harmonic mean and the n
term of Harmonic sequence
Calculate the sum of n terms of
Harmonic sequence and apply the
concept in other discipline

2.5 Sum of n terms of Arithmetic,
Geometric and Harmonic sequences

Find the equation of St. lines in various
standard forms

4.1 Equation of Straight lines in
various standard forms

Unit 3: Derive the angle between two St. lines | 4.2 Angle between two St. lines
Co-ordinate Derive and apply Perpendicular 4.3 Pair of Straight lines
Geometry (9 hour) Distance formula 4.4 Conditions to be parallel and
Derive the equation of Circle in perpendicular of two St. lines
different conditions 4.5 Equation of Circle in different
Familiar with the equations of Conics conditions
(Ellipse, Parabola and Hyperbola) 4.6 Equations of Conics (Ellipse,
Parabola and Hyperbola
Introduce the relation and function with | 1.1 Cartesian Product and Relation
types and examples 1.2 Types of functions, Inverse and
Unit 4: Find composite and inverse of algebraic composite functions

Basic Concepts of
Calculus (15 hour)

function

Define and find the Left hand and right-
hand limit

Test the continuities and

discontinuities of a function

Interpret geometrically the meaning of
derivative

Use the five basic rules of derivative
(sum rule, product rule, power rule,
quotient rule and chain rule) to solve the
problems in algebraic and trigonometric
functions.

Apply the techniques of anti-
derivatives in basic algebraic and
trigonometric functions

1.3 Limits, one-sided limits, and
continuity of function

1.4 Derivatives of function and basic
rules of differentiation

1.5 Concept and techniques of anti-
derivatives

Unit 5:
Financial
Mathematics
(10 hour)

Use of Recurrence relation in calculating
Compound interest

Establish the relationship between work
and time

Compare the work done by the
individual / groupw.r.t. time

Calculate the time taken/distance
covered/ Work done from the given data
Solve the financial Linear Programming
Problems by Graphical and Simplex
Method

5.1 Simple and Compound Interest

5.1.1 Review of simple and Compound
Interest

5.1.2 Recurrence relation in calculating
Compound interest

5.2 Time and work

5.2.1 Establish the relationship
between work and time

5.2.2 Compare the work done by the
individual / groupw.r.t. time

5.2.3 Calculate the time taken/distance
covered/ Work done from the
given data




5.3 System of inequalities and Linear
Programming Problems
5.3.1 Solution of LPP by Graphical
Method
5.3.2 Solution of LPP by Simplex
Method

Instructional Techniques
1 Class discussion

] Induction
Presentation
Group work/pair work
Project work

1 Self-study
Evaluation Scheme
Internal — 40%
External — 60%
Internal evaluation will be based on the following criteria:
] Attendance 5%
) Project Work/Assignment/Essay 15%
Presentation 10%

Mid-term Exam/Project 10%

External Evaluation will be Total questions to be Number of questions | Weightage

based on the following asked to be answered

criteria: Nature of questions

Multiple choice items 10 10 marks 10 Marks

Short answer questions 6 with 2 ‘or’ questions | 6 x 5 marks 30 Marks

Long answer questions 2 with 1 ‘or’ question 2 x 10 marks 20 Marks
References

Bajracharya, D.R., Shrestha, R.M., Singh, M.B., Sthapit Y.R &Bajracharya, B.C. (2007). Basic
Mathematics. Sukunda Pustak Bhandar

Dhakal. P.K., Chand, H.B. & Khadka, M.S. (2025). Business Mathematics Il. Dreamland Publication.

Kohli, S. (2016). Engineering Mathematics, Jalandhar.

Maskey, S.M. (2000). Introduction to Modern Mathematics. Ratna Pustak Bhandar

Maskey, S.M. (2008). Calculus. Ratna Pustak Bhandar

Roka, J.B. (2017). Calculus for Teachers. JK Publication
https://archive.org/details/CrcEncyclopediaOfMathematics

Sharma, R.D. (2024). Applied Mathematics. Dhanpat Rai, Delhi.

Sinha, K. (2023). Applied Mathematics. Nav Bharat, Meerut

Sthapit, A.B., Bajracharya, P.M., Gautam, K., Paneru, K. N. & Shrestha, H.K. (2007). Fundamental of
Business Mathematic. Buddha Academic Publishers and Distributors
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4, Course Description
As an introductory course, this course is designed with the aim of imparting knowledge and skills

in vector analysis, providing the students with deep-level knowledge and understanding of the operation of
vectors required in teaching as well as the field of plane trigonometry, linear algebra, and geometrically
related properties. The course covers basic concepts of vectors and scalars, dot product and cross product
of two vectors, product of three and four scalars and vectors, vector equation of line, and plane and,
introduction of the gradient, divergence, and curl of vector field. This course will be delivered through both
theoretical and conceptual approaches, including demonstration and presentation, group discussion,
collaborative learning, as well as practical and contextualized project works related to real-life situations.
The main concern of the course is to bridge the gap between teaching vectors in school and higher-level

mathematics.
5. Competencies

Upon completion of this course, students will be able to:
1. Explain the fundamental concepts of the vectors in terms of the different types, operations along with

their properties.

2. Interpret geometrical meaning of the product of two, three and, four scalars and vectors.

3. Apply the theoretical and conceptual ideas of product of scalar and vectors in trigonometry,
geometry, and linear algebra-related problems.

4. Solve the numerical related problems involving the product of two, three and four vectors and
reciprocal system of vectors along with their properties.

5. Establish vector equation of a straight lines and a plane in different conditions, and demonstrate
conditions of collinear and coplanar of the given vectors. Consequently, use these concepts to prove

geometrically related theorems.

6. Conceptualize the meaning of gradient, divergence, and curl of the vector field with along their
properties involving differential operator related with them.

6. Course Contents

Unit/Content/Teaching

Learning Outcomes

Detailed Contents

Unit 1: Vectors (10 hour)

1.1 Introduction of Vectors and
Scalars

1.2 Operations of Vectors
(Addition of vectors,
subtraction of vectors, and
multiplication of a vector by
a scalar) and its Properties

1.3 Linearly Dependent and
Independent System of
Vectors, Collinear and
Coplanar Vectors, and
Direction Cosines of
Vectors

= To conceptualize vector and
scalar quantities with real life
examples.

= To introduce the vectors in
terms of representation,
different types with examples.

= To demonstrate vector
operations as addition,
subtraction, and multiplication
of a vector by a scalar along
with their properties.

= To solve numerical problems
related to collinear vectors,
coplanar vectors, and linear
combination, and direction
cosines of vector.

= Concepts to vectors and scalar
quantities; along with examples,
expressing vectors in terms of
coordinates, and types of vectors:
Unit vector, orthogonal vector, free
and like vector, negative vector, and
parallel vector, equal vector, position
vector, displacement vector, and
localized vector.

= Operation of Vectors (Addition,
subtraction, and multiplication of a
vector by scalar) and its properties.

= Linearly dependent and Independent
vectors, collinear vectors, and
coplanar vectors, and direction




cosines of a vector along with
related problems.

Unit 2: Product of Vectors
(10hrs)

2.1 Scalar Product(Dot
Product), Geometrical
Interpretation, and its
Properties

2.2 Vector Product,

(Cross Product),
Geometrical Interpretation,
and its Properties

2.3 Applications of Product of
Two Vectors along with
Ilustrations and Their
Related Numerical Problems

To define dot product and
cross product of two vectors
with real life examples

To interpret dot product and
cross product of two vectors
in geometrically.

To derive properties related
with dot product and cross
product of the two vectors
and uses these concepts in
plane trigonometry,
fundamental geometry and
algebraic formulas.

= Introduction to dot product and cross
product of two vectors with their
geometrical meaning.

= Angle between two vectors

= Properties of dot product
(commutative, distributive, and
associative), and cross product of
two vectors and its applications.

= [llustrations and numerical problems
related with angle between pair of
vectors, area of triangle,
parallelogram, semi-circle, and
quadrilateral properties, and
trigonometric formula using vector
method.

Unit 3: Product of Three and
Four Vectors (14 hour)

3.1 Scalar Triple Product,
Geometrical Interpretation
and, its Properties

3.2 Vector Triple Product,
Geometrical Meaning and its
Properties.

3.3 Scalar and Vector Product of
Four Vectors

3.4 Applications of Product of
Three and Four Vectors and
Related Numerical Problems.

3.5 Reciprocal System of
vectors and its properties

To define the scalar and
vector product of three and
four vectors and derive
along with their properties.
To interpret scalar and
vector triple product in
geometrically and use in
applied mathematics.

To solve the numerical
problems related with scalar
and vector triple product and
their properties.

To demonstrate definitions
of the reciprocal system of
vectors and establish its
properties.

Introduction of scalar and vector
triple product along with their
geometrical interpretation and
properties

Expression of scalar triple product in
determinant form

Justification relationship between
linearly dependent and scalar triple
product of vectors and calculation
related exercise scalar and vector
triple product.

Concepts to the product of scalar
and vectors of four vectors alone
with their properties
Linear relationship between four

vectors

= Numerical problems related with
product of three and four vectors.

= Reciprocal system of vectors and its
properties

Unit 4: Vector Equation of a
Line and Plane (6 hour)

4.1 Vector Equation of a
Straight Line and Related
Numerical Problems.

4.2 Vector Equation of Plane
and Its Applications

4.3 Conditions for Collinearly
of the Three Points and
Coplanar of a Four Points

To derive vector equation of
a straight line and plane and
its applications

To verify condition of
collinearly of three points
and coplanar of four points
with illustrations

To solve problems related
equation of line and plane
formed by vectors.

= Vector equation of a line and passing
through given point and parallel to
given line.

= Vector equation of line passes through
given two points. and related
numerical problems

= Condition for collinearly of three
points and related numerical
problems

= Vector equation of plane and derive
equation passing through 1) given
three points, ii) given a point and




parallel to given two lines,(iii) given
two points and parallel to given a line
= Applications in geometric related
properties and condition for co-
planarity for four points and
numerical related problems

Unit 5: Vector Operators:
Gradient, Divergence
and Curl (8 hour)

5.1 Scalar Field and Vector
Field

5.2 Partial Derivatives of Fields

5.3 Differential Vector Operator

5.4 Gradient of a Scalar Field

5.5 Directional Derivatives

5.6 Divergence of a Vector Field

5.6 Curl of a Vector Field

= To conceptualize scalar and
vector field with
illustrations.

* To introduce vector
operations as the gradient of
scalar field, divergence of
vector field and curl of the
vector field along with
examples.

» To solve numerical related
problems with gradient,
divergence and curl in
Cartesian and polar
coordinate system.

= Basic concepts of scalar field, vector
field, partial differentiation,
differential vector operator with
examples

= Introduction to gradient of a scalar
field, directional derivatives,
divergence of a vector field and, curl
of a vector field

= Important identities involving
differential operator related with
them.

= Numerical problems related with
gradient, divergence and curl in
Cartesian and polar coordinate
system.

7. Teaching Learning Strategies

The teacher can select the course in any instructional techniques according to the nature of the
content, including digital and any one or more of the following instructional techniques
=  Flipped techniques and ICT enhanced pedagogy
= Question-answer and discussion
= Pair work and group work, think pair share learning strategies
= Project works (both individual and team) with presentation
= Inquiry-based learning, and problem solving
= Lecture with illustrations
=  Project based learning and contextualized teaching and learning approach
8. Assessment and Evaluation
There will be a provision for using two types of assessment procedures.

Internal Assessment (40%)

Internal assessment will be conducted by the course teacher based on the following activities:

= Attendance 5 Points

= Assignment 10 Points

= Presentation 10 Points

= Mid-term Exam 10 Points

= Field visit 5 Points
Total 40 Points

External Assessment (60%)
The respective Examination Management Office (EMO) of the University will conduct
the final examination at the end of the semester. The number of questions of different types and
the mark distribution will be as follows:

¢ Objective questions (10 x 1 point) 10 points
e Short answer questions 6 with 2 OR questions (6 x 5 points) 30 points
e Long answer questions 2 with 1 OR question (2 x 10 points) 20 points

Total 60 points
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