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The course aims to enable students to:

l. Dcvclop a solid undcrstanding of intcgral calculus, including basic

techniques of integration and their applications.

2. Apply diflcrcnt methods of intcgration such as substitution, intcgration by

parts, parlial fractions, and trigonomctric intcgrals.

3. Evaluate definite and improper integrals and interpret their geometrical

engineering applications.

4. Apply integration techniques to solve engineering problems, including areas,

volumes, and arc lengths.
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5. Analyze and solve problems involving matrices, including matrix operations

such as addition, multiplication, and inverse matrices.

6. Computc dctcrminants of matriccs and apply thcm in solving systcms of
linear equations.

7. Understand vectors and vector algebra, including vector operations such as

addition, scalar multiplication, dot product. and cross product.

8. Understand complex numbers and perform operations involving complex
numbers in algebraic and polar forms.

9. Develop the ability to model and solve engineering problems using

mathcmatical mcthods.

10. Enhance analyical thinking and systematic problem-solving skills rcquired

for engineering studies.

Module Learning
Outcomes
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A2 A2.l: Describe the introductory concepts of integration, inoluding
antiderivatives and the fundamental principles of integral calculus.
A2.2: ldentiff engineenng and mathematicaI applications of
integration in solving practical problerns.
A2.3: Explain the applications of definite integrals in solving
problcms rclatcd to arcas. volumcs, and othcr gcomctrical
quantitics.
A2.4: ldentifu integrals involving transcendental functions,
including exponential, logarithrnic, and trigonometric functions.
A2.5: Recognize various techniques of integration, such as

substitution, integration by parts, partial fractions, and

trigonometric integrals.
A2.6: Explain thc basic conccpts of dcterminants and matriccs.
including thcir propcrtics and mathcmatical foundations.
A2.7: Dcscribc thc fundamcnta'l principlcs of vcctors, including
vector representation, magnitude, direction, and basic vector
operations.
A2.E: Explain the basic concepts of colnplex variables. including
algebraic operalions and representations of complex numbers.

a

BI Bl.l: Function efficiently as an individual.
Bt.2: Function as a member of multidisciplinary and nrulticultural
teams.

82 82.l: Communicate effectively-graphically-with a range of
audiences using contemporary tools.
B2.2: Communicate verbally and in writing with a range of
audiences using contemporary tools.

t!

CI Cl.l : Define professional and ethical responsibilities.
Cl.2: Demonstrate diversity in their commitment to ethical
responsibilities.

C2 C2.l: Plan engineering projects, taking into consideration other
trades' requirements.
C2.2: Supervise and monitor engineering projects, taking into
considcration othcr tradcs' rcquircmcnts.

Indicative Contents
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I . Introductory Concepts to Integration.

o Antiderivatives and indefinite integrals

2. Applications of Definite Integrals.
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. Areas under curves.

o Volumcs of solids of rcvolution.
. Arc length and surface area calculations

3. Intcgrals and Transcendcntal Functions.

o lntcgration of cxponcntial, logarithmic, and trigonomctric functions.

. Special integrals involving inverce trigonometric funotions

4. Tcchniqucs of Intcgration.

o Substitution mcthod.

. Integration by parts.

o Partial fractions.
o Trigonometric integrals and trigonometric substitution.

5. Determinants and Matrices.

o Introductory Concepts to Determinants.

o tntroductory Concepts to Matrices.

6. Vectors.

o Introductory Concepts to Vector.

o Vector operations: addition, scalar multiplication. dot product, cross product.

7. Complcx Variables.

o Algebra of complex numbers.

o Operations: addition, subtraction, multiplication, division

8. Applications of Intcgralion.

o Engineering applications: center of mass, moments of inertia.

lications: work, energy, fluid flow problemso Physics app

Learning and Teaching Strategies
lJ drl++"61

a

a

a

a

a

a

Presentation and demonstration

Intcractive lcaming.
Discussions and Q&A.
Problems solving.
Brain storming.
Report and assignments.

Self-learnin

Strategies

Student Workload (SWL)
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Structured SWL (h/sem)
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Unstructured SWL (h/w)
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Module Evaluation
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Time/

Numbcr

Weight

(Marks)
Week Due Relevant Learning Outcome

Formativc

assessmcnt

Quizzcs 2 l0% ( l0) 3and7 A2.1. A2.2, A2.3 awJ A2.4

2 r0% (10) 4 and l0 Al.l, A2.2. A2.4, Bl.l and 82.l

lntemction

within the clsss
2 t0% (10) Alt

Report I r0%(r0) _5 A2.2, A2.3, B 1.2 and 82.l

Summative

assessment

Midt€rm Exam lhr l0% ( l0) A2.1, A2.2, A2.3, A2.4 and 42.5

Final Eram lhr l6 A2

Total assessment
t00%

(100 Marks)

Delivery Plan (Weekly SYllebus)
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A2.1. A2.2. B l.l and C l. Iryl eek I lntroductory- Concepts to Integration'

A2.t, A2.2, A2.3, 82.1, Cl.l
andCl.2

Integrals,
. Thc Dcfinitc lntcgral.
r Dcfinitc Intcgral Substituiions and thc Arca Bctwccn Curvcs

A2.2. A2.3, Bl.l. 81.2, cl.1
and C I.2Indcfinitc Intcgrals and thc Substitution Mcthod.rrl eek 3

A2.2, A2.3, 82.1, cl .l and
cl.2

Applications of Defi nite Integrtls.
o Volumcs Using Cross-Scctions.
o Volumes Using Cylindrical Shells.

Week 4

A2.2. A2.3, 82.1, Cl.l and

c 1.2
o Arc Length.
o Arcas of Surfaces ofRcvolution

Wcck 5

A2.2. A2.3, 82.1. Cl.l, cl.2
and C2.lWcck 6

A2.2, A2.4, 82.1. Cl.l, cl.2
and C2. I

Wcck 7 r Hyperbolic Functions
o Rclativc Ratcs of Growth

A2j, A2.2, A2.4, A2.5, 82.2,
Cl.2 and C2.l

Techniques of lntegration.
. Intcgration by Parts.

o Trigonotnctric Inlcgrals.

Week 8

A2.r, A2.2, A2.4, N.s, 82.2,
Cl.2andC2.lWeek 9 Trigonometric Suhstitutions.

Assignmcnts
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50% (50)

ll'cck 2

Integrals and Transcendentel Functions.
. The Logarithm Defined as an lntcgral.
. Exponcntial Chango and Scparablc Diffcrcntial Equations.



Week l0 Integration of Rational Functions by Partial Fractions

Wcck I I A2.t. A2.2, A2.4, A2.5, 82.2,
C l.2 and C2. l

Week l2
Determinants ond Matrices.
o lntroductory Conccpts to Dctcrminants
. Inlroductory Concepls to Ma(rices

A2.6, B2.1, 82.2, Cl.l, C1.2,
C2.l and C2.2

Week 13

Vectors,
. lnlroductory Concepts to Vcctor.
. Vcctor opcrations: addition, scalar rnultiplication, dot product,

cross product

A2.7. ts2.1, ts2.2, Cl.l, Ct.2,
C2.l and C2.2

Week 14 Complex Variables,
A2.8,B.2.1, B2.2, Cl.t, CI.2.
C2.l an<lC2.2

Week 15
Applicatlons of Integrstion,
o Engineering applications: center ofmass, moments ofinertia
o Physics applications: work, cncrgy, fluid flow problcms

A2.2, A2.3. A2.4, A2.s, B2.1,
82.2, C l.l, C 1.2, C2.l and C2.2

Week l6 Prcparetory wcek befor€ the final Exam Alt

Learning and Teaching Resources
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Text Available in the LibrarJ"?

"Thomas Calculus" G. Thomas, M. Weir, et al., l3th

edition, 2014.
Yes

Websites httns alaven.edu.io/entrv links

Grading Scheme
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Gradc +:i1l Marks 7u Dcfinition

Success Group
(s0 - 100)

A - Excellent iU.r 90 - I00 Outstanding Performance

B - Very Good 80-89 Above average with some errors

C - Good 70 79

D - Satisfactorv l-ri,. 60-69 Fair but with major shortcomings

f, - Sufficicnt Jr- 50-59 Work mects minimum critcria.

Fail Croup
(0 - 49)

FX - Fail 1i-rJl-Jr $).,r-r-,r (4s-4e) More work required but uedit awarded

F- l'ail (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for

examplc a mark of 54.5 will be roundcd to 55, whercas a mark of 54.4 will bc roundcd to 54. Thc Univcrsity

has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original

marker(s) will be the automatic rounding outlined above.
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A2.1, A2.2, A2.4, A2.5,82.2,
Cl.2 and C2.l

o Integral Table and Computer Algebra Systems.
o Numcricallntegration.

Required Texts

Recommendcd Texts

G roup

Sound work with notable errors.


