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Module Aims
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The student will study mathematical theories and application.

On completion of this course the student will be able to:

1. Solve problems by vectors

2. Solve problems of vector fields

3. Classify and solve separable, linear and exact differential equations.

4. Set a mathematical modelfor practical problems like mechanical vibrations

or simple electric circuit RLc
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A2 A2.1 Identify the firndamental concepts ofvector calculus,
matrices, determinants, techniques of integration, and first-
order differential equations.

A2.2 Explain the principles ofdot product, cross product,
matrix operations, integration techniques, and the classification
of first-order differential equations.

A2.3 Apply matrix methods, integration techniques, and first-order
differential equation methods to solve mathematical and engineering

blems

B1.1 Communicate effectively
B1.2 Students will have developed problem solving and
reasoning abilities that will serve them well in many
important petroleum engineering aspects as well as their
lives.

82.1 Communicate effectively - graphically with a range
of audiences using contemporary tools.
82.2 Communicate verbally and in writing with a range of
audiences using contem orary tools.
C2.1 Recognize professional and ethical responsibility.
C2.2 Adhere and respect diversity.

B1

C2

lndicative Contents
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lndicative content includes the following
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Part A - Vecto6

Vectors in z-Space and 3-Space, lnner Product (Dot Product), Vector Product (Cross

Product), Vector and Scalar Functions and Fields, Gradient of a Scalar Field. Directional

Derivative, Diver8ence of a Vector Field, Curl of a Vector Field. [15 hrs.]

Vector lntegral Calculus. lntegral Theorems, Line lntegrals, Path lndependence of Line

lntegralt Green's Theorem in the Plane, Surfaces for Surface lntegrals, Surface

lntegrals, Triple lntegrals. Divergence Theorem of Gauss,

. [20 hrs.]

Part B - First-Order Differential Equations
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Solution Curves Without a Solution, Direction Fields, Autonomous first-Order DEs,

Separable Equations, Linear Equations, Exact Equations, Solutions by Substitutions,

A Numerical Method, Linear Models, Nonlinear Models, Modeling with Systems of

First-order DEs, [20 hrs.]

Part C - Higher-Order Differential Equations

Theory of Linear Equations , lnitial-Value and Boundary-Value Problems ,

Homogeneous Equations , Nonhomogeneous Equations , Reduction of Order ,

Homogeneous Linear Equations with Constant Coefficients, Undetermined
Coefficients, Variation of Parameters, Cauchy-Euler Equations, Linear Models:
Initial-Value Problems Sprin&/Mass Systems: Free Undamped Motion, Sprin&/Mass
Systems, Free Damped Motion, Sprin&/Mass Systems: Driven Motion , Series Circuit
Analogue, Linear Models: Boundary-Value Problems, Green's Functions, lnitial-
Value Problems. [15 hrs.].

Learning and Teaching Strategies
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Module Evaluation
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Weight (Marks! Week Due

Relevant Leatning

Outcome

Formative

assessment

Quiz2es 2 10% (s) 5, 10 LO #1, 2, 3,4, and 5

Online

Assignments
2 L0% lsl 3,8 A

on site

Assignments
2 t0% lsl 4,9

Seminars 1 5.k lsl 3,4, ,6,7,8,9

reports 1 s% (s)

Summative

assessment

Midterm Exam 2hr 10% (10) 13 All

Final Exam 3hr s0% (so) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered LOs

Week 1

-Vector Calculus

- lnner Product (Dot Product)

- Vector Product (Cross Produst)

A2-t, 5L.7,

c1-1

Week 2
-Metrices and determinant
-Cramer's rule

A2-2,82.L,

c1-3

Week 3
-Singular matrices

-lnverse of matrices

A2-t, A3-L,

c1-1

week 4
-Techniques of integration
-Examples

A2-1, A3-1

Week 5
-lntegration by part

-Trigonometric integral
A2

Week 6 Trigonometric substitution
-Examples

Az-t, A2-3,

A2-2,82.2

Week 7 -integration of rational function
_z=:\\

A2-L, A3-L,

c7-2

Week 8 lmproper integral

-Examples 6'$i*\ Az-t, A2-3,

A3-2

Week 9 The substitution of z= tan x

-Examples ((1^
))"JBS"?

A2-2,82.2,

c1-3
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Week 10
Ordinary Differential Equations of the First Order

-Classification of Differential Equations

AZ-2,82.L,

c1-1

Week 11
-Separable First-Order Equations

- Homogeneous First-Order Equations

Week 12 MID EXAM

Week 13
-Exact First-Order Equations

-lntegrating Factors for First-Order Equations

A2-2, At-2,
81.1

Week 14
-Second-Order Equations of Reducible Order

-Applications of First-Order Differential Equations

A2-7, A3-2,

c7-2

Week 15 Linear Differential Equations A2-2, A3-7,

82.1, C1-3

Week 16 Preparatory week before the final Exam A2

Delivery Plan (Weekly tab. Syllabus)
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Week I
week 2

Week 3

Week 4

Week 5

Week 6
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A2-1, A2-3,

A3-2,8t.2,



Learning and Teaching Resources
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Text
Available in the

Library?

Required Texts

Advanced Engineering Mathematics 9th ed. /
Kreysziq

Yes

Recommended Texts
Advanced Engineering Mathematics 6th ed./

zill
No

Websites
httos://ene.alaven.edu.iql/colleees/e/42

Grading Scheme
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Group Grade .;.ult Marks (%) Definition

Success Group
(50 - 1001

A - Excellent 90 - 100 Outstanding Performance

B - Very Good U?+? 80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

D - Satisfactory b-ti. 60-69 Fair but with major shortcomings

E - Sufficient Jt+t 50-59 Work meets minimum criteria

Fail Group
(o - 4el

FX - Fail (a+tt .tl .rol1 **5 (4s-49) More work required but credit awarded

F - Fail .',-! (0-44) Considerable amount of work required

6

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University 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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