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This Course Specification provides a concise summary of
the main features of the course and the learning outcomes
that a typical student might reasonably be expected to
achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It should be
cross-referenced with the program me specification.
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Course objectives
1. Introduce standard curves in polar coordinates and
special topics like plane area, arc length, and surface area

of rotation....etc.
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derivatives. Also, total differential and rate of parameter

change.

3. Student has ability to transform a double integral into
general coordinates.

4. Student can evaluate triple integrals over general
volumes.

7. Introduce three-dimensional coordinate systems and
vectors and Establish coordinates in space by adding a
third axis that measures distance above and below the xy-
plane.

8. Study the analytic geometry of space, where they give
simple ways to describe lines, planes, surfaces ,and curves
in space.

9. Use this calculus to describe the paths and motions of
objects moving in a plane or in space, and see the
velocities and accelerations of these objects along their
paths are vectors.

11. Defining general differential equations involving first
derivatives and look at slope fields, which give a geometric
picture of the solutions to such equations.

14. Study of infinite series and many applications of
mathematics.

16. Look at the result of summing the first n terms of the

sequence and stopping.
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Course Outcomes

a. Convert expressions from Cartesian coordinates to
polar coordinates

b. Plot the graphs of polar curves

c. Recognize equations of standard polar curves

d. Evaluate the areas enclosed by polar curves

e. Evaluate the volumes of revolution generated by
polar curves

f.  Evaluate the lengths of polar curves

g. Evaluate the surfaces of revolution generated by
polar curves

h. Derive the first- and second order partial derivatives
of a function of two real variables

problems

|.  Determine the area of a rectangle using a double
integral

n. Evaluate triple integrals over general volumes

p. Obtain the scalar and vector product of two vectors

g. Reproduce the relationships between the scalar and
vector products of the Cartesian coordinate unit vectors.

r.  Obtain the scalar and vector triple products and
appreciate their geometric significance.

t. Identify the order of an ordinary differential equation
and determine whether it is linear or nonlinear.
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family of solutions; find singular solutions.

w. Identify an exact differential equation and find a
family of solutions.

X. Solve a second- or higher-order linear homogeneous
equation with constant coefficients using the
characteristic equation; solve an associated initial-value
problem.

z. Drive a form of Taylor’s series from Maclaurin’s series
and from it describes a function increment as a series of
first and higher order derivatives of the function.
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Week Hours | Unit/ Module or topic title

1 4 Introduction to polar
3 the. | coordinates
1 tut.
2 4 Polar curves
3 the. | Standard polar curves
1 tut.
3 4 Area of a plane figure
3 the. | bounded by a polar curve
1 tut.
4 4 Arc length of a polar curve
3 the.
1 tut.
5,6 4 Volume of rotation of a

3 the. | polar curve
1 tut. | Surface of rotation of a

polar curve
8,9 4 Partial differentiation
3 the. | First partial derivatives
1 tut.
10,11 4 Implicit function
3 the.
1 tut.
12 4 Change of variable
3 the.
1 tut.
13 4 Double integral over
3 the. | rectangle area
1 tut.
14 4 Triple integral over general
3the. | area
1 tut.
15,16,17 | 4 first moment and centroid
3 the.
1 tut.
20,19,18 | 4 Introductionto Vectors
3 the. | And TheGeometry Of
1tut | Space
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3 the.
1 tut
25,24 4 Introductionto differential
3 the. | equations
1 tut

27,26 4 First-Order Differential
3 the. | Equations and Solutions
1 tut
30,29,28 | 4 Introduction&Representing
3 the. | Sequences and series

1tut | Testing for Convergence
and Divergence
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The description of this course provides a brief summary of the most important course
characteristics and the learning outcomes the student will achieve Demonstrating
whether he has achieved the highest marks available to students.
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.Define the meaning of the state of a working substance
Derive ,discuss and apply the first law and second of thermodynamics
Understand concepts of heat, work, and energy.

1. Define terminology and become familiar with units concerned with basic
concepts of the thermodynamics and Explain basic thermodynamic
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1. The ability to deal with mathematical equations.
2. The ability to understand data and input
3.The ability to analyze drawings and figures.
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pressure and its types
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The description of this course provides a brief summary of the most important course
characteristics and the learning outcomes the student will achieve Demonstrating
whether he has achieved the highest marks available to students.
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1. Define simple stress, shear strain and bending stress and compare
between them.
2. Explain the meaning of thin and thick wall after that design cinder from
two types.
3. Discuss and draw free body diagram and bending moment diagram.
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1. The ability to deal with mathematical equations.
2. The ability to understand properties of material
3.The ability to analyze drawings and figures.
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Introduction — That the
Simple stress student
Strain understands
Shear stress

the lesson




Thin wall cylinder
Thick wall cylinder

That the
student
understan
ds the
lesson

Stress ,strain
diagram
Hock law
Bearing stress

That the
student
understan
ds the
lesson

Poissoons ratio
Thermal stress
Torsion

That the
student
understan
ds the
lesson

3 | Torsion formula

Flanged bolt

That the
student
understan
ds the
lesson

Coupling helical
springs

That the
student
understan
ds the
lesson

Shear moment
diagram

That the
student
understa
nds the
lesson




Bending moment
diagram

That the
student
understa
nds the
lesson

3 | Analytical and
graphical

That the
student
understa
nds the
lesson
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