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1. Recognize the 3-space in different types of coordinates systems.
2. Do operations on vectors.
3. Identify different types of equations of lines, planes and surfaces.

4. Recognize different types of calculus operations of vector-valued functions.
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1. Recognize the three space in different types of coordinates systems.
2. Do operations on vectors.
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Identify different types of equations of lines, planes and surfaces
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uh::i: Introduction to 5 4
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functions. Calculus
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functions
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more variables
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Directional

derivatives and
gradients. Tangent
planes and normal
vectors

Maxima and
minima of
functions of two
variables.

Double integrals.
Double integrals
over non
rectangular regions

Double integrals in

4q gl
2] polar coordinates.
Triple integrals
Sl
= i.ujl\ Cylindrical and 5 14
i spherical
coordinates.
Sl
= - K Triple integrals in 5 15
4a sl

cylindrical and
Spherical
coordinates




daadl) ) 12

Calculus, by H. Anton, I. Bivens, and S. Davis, 8th

-y gllaall el gl

Edition, 2002, Wiley DA K .
sl =
Daily homework will be due at the beginning of the pald clllaia

next class after it is assigned unless otherwise noted in
class. All homework assignments should be turned in
before class begins. Work turned in late will be
penalized in increments of 10% per day. Work will not
be accepted beyond two days late without special
coordination affected prior to the due date. Students in
this course with disability requiring an accommodation
should contact the professor as soon as possible or

contact the head of the department.
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Week

Topic

Comments*

Course SLO

Introduction

v" Introduction to the basic quantities and idealizations
of mechanics.

v Newton’s Laws of Motion and Gravitation.

v" Principles for applying the Sl system of units.

v’ Standard procedures for performing numerical
calculations.

v" General guide for solving problems.

1,2,

Force Vectors

Scalars and Vectors.
Vector Operations.
Vector Addition of Forces.

3,4

Addition of a System of Concurrent Coplanar Forces.
Cartesian Vectors (Space Vectors).
In Space force System.

AN NN NN

3,4,5

Equilibrium of a Particle
v Equilibrium condition of a Particle.
v" The Free-Body Diagram.
v Coplanar Force Systems.

v Three-Dimensional Force Systems.

2,3,4,

Force System Resultants
v' Moment of a Force - Scalar Formulation.
v Cross Product.

v' Moment of a Force - Vector Formulation.

3,4,

v Moment of a Force about a Specified Axis.

v Moment of a Couple.

v" Simplification of a Force and Couple System.

v" Reduction of a Simple Distributed Loading.

Equilibrium of a Rigid Body

v" Conditions for Rigid-Body Equilibrium.
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v' Free-Body Diagrams and Equations of Equilibrium.
9. v" Two- and Three-Force Members. 7
v' EQUILIBRIUM IN THREE DIMENSIONS.
10. Structural Analysis 8
v" Simple Trusses, analysis by joint method.
11. v' The method of Sections. 8
v" Frames and Machines.
12. Friction 8
v’ Characteristics of Dry Friction.
v' Problems Involving Dry Friction
13. Center of Gravity and Centroid of Areas 8
14. Moments of Inertia of Areas 8
15. Final Exam
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= Andrew Pytel and Jaan Kiusalaas, "Engineering s Ao glhaall Ccule all
Mechani.cs— Statics", 3rc{ Edi:clion,.2010.. . J)id\ < w
= J.L. Meriam and L.G. Kraige, "Engineering Mechanics ) m
~Vol.1", 5th Edition, 2002. s
= R.C. Hibbeler, statics and dynamics 14th Edition,
2016
Daily homework will be due at the beginning of the pald clllaia

next class after it is assigned unless otherwise noted in
class. All homework assignments should be turned in
before class begins. Work turned in late will be
penalized in increments of 10% per day. Work will not
be accepted beyond two days late without special
coordination affected prior to the due date. Students in
this course with disability requiring an accommodation
should contact the professor as soon as possible or

contact the head of the department.

Jam Sl Jadiiy ) Lo Laa ¥l cilaxsl
5 g b guacall il pualae JU
(Ailagad) il all 5 gl

Jdsadll 13

ALl calllaial)

10 bl e e Jal
20 Al e dae Sl




alad) Gaadly lad) addasl) 315
(alad) angiilly CalaY) Slea
s alaie¥g asall laa Byila

(sl alaisy) aud




aladl Gially lad) asladl) 503
alal) asiilly iy Slea
s alaieYg Bagal) Glada Byl

A9al) ey and

Al Mjclj.d

(e Sy galisal) daal 1)) (Aladl aneil) Cilosa’sa o134zl e

Lehadd Il o dad sl ool ol 29 ) L1 ailias o2 Liasde Tilg) Vi y il Loy B
hog (g W did) e Yy, AL rla::l\ PR 0 Sl Blull i A OIS 13) s ;\..Ajw

.&a\bﬂ]\

Aatlaill diensall 1

3\_)3\4\3\ J‘)\}AM} J}.lmj\ a.u:m

Koall / xalall sl 2

Calculus 1/DWE1205

DRl 3y / aul 3

s IS

led Jaay Al el ) 4

Jalidl ) emall JKE 5

2021-2020/JdY

aul / Jadll 6

4

(A) Al Al Gl lud) e 7

2020/10/1

Caagll 13a alae) o 5 8

1.

2.

3.

il calaal 9

Solve problems using the Fundamental Theorem of Calculus.
Evaluate Limits of the functions and their continuity.

Find the derivative of algebraic, trigonometric, exponential, and logarithmic functions.




4. Sketch the graph of a function using the information for the first and second derivatives

5. Solve problems involving applications of integrals including finding volume of solids of
revolution and area between curves
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1. Providing students with an adequate knowledge in the basic concepts of kinematics

and kinetics.
2. Developing of student's thinking in understanding different types of motions related

to kinematics of particles.




3. Enabling students to solve problems related to projectile motion which expressing
specific engineering applications and real life.
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Introduction :-
Definition, purpose
and scope

the Earth
and Its
Systems

Minerals
-Types and
clasifications of
minerals

Rocks

-Types and cycle of
rock formation

- geological folds,
faults and joints

Continue...Rocks
-Engineering &
physical properties
of rocks

Engineering Maps
(Topographic &
Geological Maps)

Geohazards
-ground movements
-ground failure

Continue...Geohaz
ards

-slope instability
-seism

Introduction to
Geology of Tunnels
& Dams

I- tunnels

-types of tunnels.

- methods of tunnel
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construction.
-tunnel (opening) in
massive rock,two
dimensional case.

....-Stress
distribution around
cicular opening.

- required studies
for tunnels
construction (effect
of layers,flods and
fault).

I1- dams

-dams importance.
-dams types.
-required studies for
dams construction.
-forces affecting
dams.

-rocks classification
according to their
suitability for dams
construction.

----forces affecting
dams.

-rocks classification
according to their
suitability for dams
construction.
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This is the first course in the two-semester sequence of calculus-based introductory physics
courses designed to meet the needs of student majoring in Engineering. The course is a survey of
the concepts, principles, methods and major findings of classical Physics. Primarily, it covers
Newtonian mechanics, and thermal Physics, with topics include: Physics and measurement,
Vectors, kinematics and dynamics of motion of a single particle in one and two dimensions, work
and energy, system of particles, linear momentum and collisions, kinematics and dynamics of
rotational motion, equilibrium of rigid bodies, and elasticity, fluid static and fluid dynamics,
oscillatory motion, wave motion, and temperature and thermal equilibrium.

The subject matter of the course will be covered in The Lab-based section which presents an
introduction to the methods of experimental physics emphasis is on developing student’s skills in
experimental techniques, data analysis, and scientific reporting of lab work. During the course
students execute a series of experiments on Kinematics of motion, kinetic and potential energy,
Oscillatory motion, Thermal properties of matter, and Viscosity. The course includes computer
based experiments on Classical Mechanic
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This is of a required course for the D.W.R Engineering Program. It deals with:
External forces and concept of stress, types stresses. Stresses and strains relationship,
Hook’s law. Axial loading and axial deformation. Statically indeterminate members.
Internal forces in beams, pure bending. Transverse loading and shear stresses in beams.
Beam deflection. Unsymmetrical beam sections. Transformation of stresses and strains,
principal stresses and Mohr's circle. Axially compressed members and buckling of columns.
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1. Understand the concept, types, analyze and solve problems of stresses.

2. Analyze and solve problems involving Strains, stress-strain relationships, Hook's Law,
Mechanical properties and axial deformations.

3. Determine Internal forces in beams in bending and draw shear force and bending
moment diagrams for beams with different boundary and loading conditions.

4. Recognize the concept of principal stresses and construct Mohr's circle for stresses.

5. Select and apply methods for calculation of Beam deflection.
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1. Apply math and science principles in the design and analysis process.
2. Analyze and interpret field and laboratory data to obtain design properties.

3. Design major geotechnical structures from a geotechnical perspective.
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1. Apply math and science principles in the design and analysis process.
2. Analyze and interpret field and laboratory data to obtain design properties.

3. Design major geotechnical structures from a geotechnical perspective.
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COURSE SYLLABUS

Course Title ‘ ‘ Soil Mechanics I

Course Code DWE3310

Credit Hours 2

Pre-requisite(s) Strength of Material (DEW2307)

Co-requisite(s) -

Semester 2 (Fall) Year 2018-2019

Instructors Name Dr. Nabil Shaker & Ahmed Amin Jubair, MSc

Office Location DWE105

Tel. No. 07711244395

Email jubair a@uoanbar.edu.iq

Lecture Times 8:30AM-10:30AM -10:30AM, Tuesday(lab.),Sunday, Tuesday

8:30AM-10:30AM Tuesday, 12:30AM-2:30PM Wednesday,

Office Hours 12:30AM-2:30PM Thursday

kourse Description:\

The objective of this course is to introduce the subject of soil mechanics and provide
the basics of geotechnical engineering to all civil engineering students. In this course,
students will understand the basics of soils through hands on experience in the
geotechnical laboratory. Some of the important topics that students will learn during
the course: methods of predicting soil settlements, the stress-strain-strength
response of soils, and earth pressures. Students will get acquainted to several
geotechnical problems and documentation of geotechnical observations.

Course Objectives/Goals (optional):

Upon successful completion of the course, students should be able to apply fundamentals
of soil mechanics and principles of geotechnical engineering in the analysis, design,
and construction of civil engineering projects.

kourse Learning Outcomes:\

1|Course Syllabus
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By the end of this course students will be able to:

1. Understand the principle of effective stress, and be able to apply this to calculate the
stresses causing soil deformation.

2. Ability to Calculate quantities of water flowing through the ground, and understand the
effects that water flow has on the soil.

3. Ability to Calculate the settlements, and rates of settlement, under structures of various
shapes and sizes.

4. Explain the advantages and limitations of the different methods of settlement calculation.
5. Ability to Determine the strength parameters appropriate to a range of stability problems, and
understand the difference between total and effective stress approaches.

6. Ability to work in a group..

7. Ability to design and conduct laboratory experiments and to collect, analyze, interpret, and
present data.

8. Use a spreadsheet to analyze a geotechnical design problem.
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students will be able to: ABET SO's Item sL0-1 | slo-2 | sLo-3 | sLo-4 | sLo-5 | sLo-6 | SLo-7 | sLo-8 | sLo-9

(& 5 Y Bmio) ool
1. Understand the principle of effective Link 1 1 3 2 1 1 2 1 1 - L ANy L
stress, and be able to apply this to calculate 1.2 Sl sl Sl e ) 5y 2l e Jpd s
the stresses causing soil deformation. Assess H’EQ’ H‘EQ‘ H'EQ' - Lo+ 0387 ¥ oy el s G T 05 sl o 53 s
2. Ability to Calculate quantities of water Link 2 3 3 2 1 1 1 1 1 Y ody ool Sy V5 ¢ o) Slsll e B 0jm L
flowing through the ground, and understand 1,2,6 v
the effects that water flow has on the soil Assess | Q| HQ RO HQ 2
3. Ability to Calculate the settlements, and Link 2 3 3 2 1 1 1 1 1
rates of settlement, under structures of 1,2,6 H
various shapes and sizes. Assess Q,’E HYEQ* HYEQ* H*EQ* .
4. Explain the advantages and limitations of Link 2 3 1 2 1 1 2 3 1
the different methods of settlement 1,2,3,7 m
calculation. Assess Q,,E Hi; Q| . DHP, D:, D:‘
5. Ability to Determine the strength - Link ) 3 1 2 1 1 1 1 1
parameters appropriate to a range of stability
problems, and understand the difference 1,2,3 H, H,
between total and effective stress Assess | QE | QE | . | MO
approaches.
Link 1 1 1 3 1 1 1 3 3
6. Abilit; i .
y to work in a group. 2,4,5 op, -y p”
Assess -— -— -— -— — —
H- H H
7. Ability to design and conduct laboratory Link 3 1 1 3 1 1 1 1 1
experiments and to collect, analyze, 1,47
N d d 2 DP, DP,
interpret, and present data. Assess W !
8. Use a spreadsheet to analyze a 17 tink 3 ! ! ! 1 ! ! ! 1
geotechnical design problem. o DP,
Assess H — — — — — — — —
3=Full Contribution, 2=Moderate Contribution,
1=Weak or No Contribution Overall | 1.87 | 2.0 | 1.62 | 2.12 1 1 137 | 1.75 | 1.25

1. E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical
Training,  FW: Field Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C:
Conference, O: Other
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Meekly Distribution of Course Topics/Contents

Week

Topic

Comments*

Course SLO

Comment [NM4]: ~ Lesily a.45) el lojie
oSl 5SSl o2

1.

Introduction:
Soil problems in civil engineering, Soil as a construction
material, The solution of soil engineering problems.

1,,56

Stresses in Soils. Normal and Shear Stresses on a Plane,
Mohr’s circle.

1,56

Stresses within a Soil Mass, Geostatic Stresses, Added
Stresses, Stresses due to surface Loading, The stress
Isobar Diagrams..

3,5

Vertical Stress and Principal Stresses induced by
uniformly loaded circular area, rectangular area, strip
load, and triangular strip load. Newmark's graphical,
Approximate method.,

2,5,7

Total Stresses and Effective stresses, Pore Pressure,
Capillarity in Soils, and Effective Stress in the zone of
Capillary Rise.

2,5,7

Compressibility of Soils, One-Dimensional Consolidation,
Compression Curve, Maximum Pre-consolidation
Pressure, Over-consolidation Ratio , Consolidation
settlement.

Terzghi’s consolidation Theory (1925, Types of Drainage
Conditions, types of u, secondary compression
,Secondary settlement, Consolidation Ratio, Average
Consolidation Ratio.

4,6,7

Consolidation Test, Procedure.

4,6,7

Shear strength of Soils, Coulomb Failure Criterion,
Mohr-Coulomb Failure Envelop, Soil type according to
shear Strength, Tests for Measuring shear strength
parameter c and ®@.

4,6,7

10.

Drained and Undrained Loading, Shear Strength
Parameter From CD, Consolidated-Undrained Test (CU),
Pore Water Pressure in Undrained loading, Shear
Strength Parameter From CU, Unconsolidated-
Undrained Test,

4,6,7

11.

Shear Strength Parameter From Unconfined
Compression Test

4,7

12.

Stress Path, Mohr-Coulomb Failure envelop and KF-line.

4,6,7

13.

Stress Path, Relationship between the Kf-line and the
Mohr-Coulomb failure envelope

4,6,7

3|Course Syllabus



Week Topic Comments* | Course SLO
14. | Slope Stability (Finite failure slope stability). 4,6,7
15. | Slope Stability (infinite failure slope stability). 4,5,6,7

16. Final Exam

* In the comments, you can add the relevant chapter or notes, etc.

Scheduling of laboratory and other non-lecture sessions, including online sessions, as

appropriate (if applicable)

Week Topic Comments
2 EXPERIMENT 1: CONSOLIDATION TEST.
3 EXPERIMENT 2 : PERMEABILITY FROM ODOMETER TEST.
4 EXPERIMENT 3 : UNCONFINED COMPRESSION TEST.
5 EXPERIMENT 4: DIRECT SHEAR TEST.
6 EXPERIMENT 5: CBR TEST.
7
8
12
13
Information on out-of-class assignments with due dates for submission
Assignment/Activity Due Date Comments
Stresses in Soils. Normal and Shear Week 2
Stresses on a Plane, Mohr’s circle
Total Stresses and Effective stresses, Pore Week 5
Pressure, Capillarity in Soils, and Effective
Stress in the zone of Capillary Rise
Consolidation Test, Procedure Week 8
Drained and Undrained Loading, Shear Week 11

Strength Parameter From CD,
Consolidated-Undrained Test (CU), Pore
Water Pressure in Undrained loading,
Shear Strength Parameter From CU,
Unconsolidated-Undrained Test

4|Course Syllabus
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Students’ Assessment:

Students are assessed as follows:

Comment [NM6]: -l iy pidlly mppd) 31

Assessment Tool(s)** Date Weight (%)

Semester activities. These include quizzes, classroom Week 15 20
interactions

Mid semester exam Week 7 20

laboratory - 10

Final Exam Week 16 50

Total 100

** You can modify / add other tools relevant to the course.
kourse Outcome Assessment Plan: \
oo 2 e 2 S
Performance
Course SLOs Teaching/Learning Method(s) | Assessment Tool(s) .
Indicators

1 Lectures and tutorials E,H,Q 50% pass

2 Lectures and tutorials E,H,Q 50% pass

3 Lectures and tutorials E,H,Q 50% pass

4 Lectures and tutorials E,H,Q 50% pass

5 Lectures and tutorials E,H,Q 50% pass

6 Lectures and tutorials E,H,Q 50% pass

7 Lectures and tutorials E, H, DP 50% pass

8 Lectures and design submittals E, H, DP 50% pass

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training, FW: Field
Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other

Teaching and Learning Resources:
Text Book(s):

Braja M. Das, Principles of Geotechnical Engineering, 2nd Edition, Southren Illinois University
at Carbondale. PWS-KENT Publishing Company Bosten.
T. William Lambe, and Robert V. Whitman, Soil Mechanics. Massachusetts Institute of

Technology, 1969.

Recommended Readings:
Bolton M., A Guide to Soil Mechanics

Scott C.R. An Introduction to Soil Mechanics and Foundation Engineering

Smith G.N. Elements of Soil Mechanics.

Budhu M. Soil Mechanics and Foundations -

Other Resources:
Course supplements will be used to present extra information not covered in the textbook.

5/Course Syllabus



%ttendance policy:\

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive 1%
warning notice and a student missing 7% will receive 2" warning notice. A student missing 10% will
be forced to withdraw and considered failed for the current academic year (in accordance with the
university regulations).

PIagiarism/Cheating:\

Students are expected to do their own work. You are allowed to work on assignments in teams only if
specified by the instructor. In other words, students are encouraged to communicate about general
principles of the course, but all assigned homework must be done on an individual basis. The
instructor is available to provide any assistance that you may need. Cheating is considered a serious
offense by the university. You should be aware of the severe penalty for cheating.

\Notes:\

Daily homework will be due at the beginning of the next class after it is assigned unless
otherwise noted in class. All homework assighments should be turned in before class begins.
Work turned in late will be penalized in increments of 10% per day. Work will not be
accepted beyond two days late without special coordination affected prior to the due date.
Students in this course with disability requiring an accommodation should contact the
professor as soon as possible or contact the head of the department.

6|Course Syllabus
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COURSE SYLLABUS

Course Title ‘ ‘ Water Resources planning, Management, and Economics
Course Code DWE4307

Credit Hours 2

Pre-requisite(s) DWE3304:Engineering Hydrology, DWE3305:Ground Water

| I NPOR [y PR

Co-requisite(s) -

Semester 1 (Fall) Year 2018-2019

Instructors Name Dr. Jumma Al Smadayi, PHD and, Ahmed Amin Jubair, MSc
Office Location DWE105

Tel. No. 07711244395

Email jubair a@uoanbar.edu.iq

Lecture Times 10:30AM-10:30AM -10:30AM,Thursday, Wednesday,

Office Hours 8:30AM-10:30AM Wednesday, 8:30AM-10:30AM Thursday

kourse Description:\

This course will provide the student an introduction to the planning, design, and
operation of water resources systems using mathematical optimization methods and
models. The student will learn to apply basic economic analysis (engineering
economic and microeconomic analysis) and operations research techniques (linear
and nonlinear dynamic programming) and will apply them to various water resource
allocation problems.

Topics include:

Planning and management issues; institutional objectives and constraints; identifying
and evaluating design and management alternatives; role of modeling and its
advantages and limitations.

Economic Analysis: Examples illustrating how engineering and micro economic
analysis are used in water resources infrastructure planning and management.

1|Course Syllabus
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Optimization Modeling: Examples illustrating various types of models, solution
methods and applications to water resources infrastructure planning and
management. Methods for Multiple-purpose River Basin Planning.

Course Objectives/Goals (optional):

This course will provide the student an introduction to the planning, design, and operation of
water resources systems using mathematical optimization methods and models. The student
will learn to apply basic economic analysis (engineering economic and microeconomic
analysis) and operations research techniques (linear, nonlinear and dynamic programming,
and combinatorial optimization) and will apply them to various surface and ground water
resource allocation problems

kourse Learning Outcomes: Comment [NM2]: .2 Lolisl oz Sl ol 2
il 4 jally \,,.:d\ A8 o Aalbll bl ol 5l I 3y

By the end of this course students will be able to: £ 5 ¥ dmin

1. An ability to apply knowledge of mathematics, science, and engineering.

2. An ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability, and sustainability

3. An ability to function on multidisciplinary teams.

4. An ability to identify, formulate, and solve engineering problems.

5. An ability to communicate effectively.

6. Recognition of the need for and an ability to engage in life-long learning.

7. Knowledge of contemporary issues

8. An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice..

Alignment of Course Student Learning Outcomes to Program Student Learning Outcomesl Comment [NM3]: <lx2 Gils sk &) s o2 —
Course  Learning  Outcomes:  After Link to Link to School Learning Outcomes (SLO-1-9) (£ 53mk0) ol o o el S5 & gl S
successfully completing this course, the 08 o tsllal) anedl) Sl sl e Lgziilse (5o SUSy -
students will be able to: ABET SO's Item SL0-1 | SLo-2 | sLO-3 | SLO-4 | SLO-5 | SLO-6 | SLO-7 | SLO-8 | SLO-9 ST <

(t 57 nic) ool
1. An ability to apply knowledge of 12 tink ! ! 3 2 ! ! 2 ! ! el S Sl e ) o3y i) Slew Syl s 3
mathematics, science, and engineering. 2 HQ | HQ H Q X R PR R ..
Assess E E E Lo O35 ¥ 03 colael ais S Y o5y sl e 85 Loy
2. An ability to design_a system, component, Link 2 3 3 2 1 1 1 1 1 Y oh e Jacl Uy v 4 ¢ o Slall e B0 b5
or process to meet desired needs within
realistic constraints such as economic, 126 O3S
environmental, social, political, ethical, = A HQ | HQ | HQ | HQ | __
health and safety, manufacturability, and ssess E E E E
sustainability
3. An ability to function on multidisciplinary 126 Hnk 2 3 3 2 ! ! ! ! !
teams. = H, HQ | HQ | HQ
Assess Q E E E E -— - p— — —
4. An ability to identify, formulate, and solve 1237 ik 2 3 ! 2 ! ! 2 3 !
engineering problems. e H, H.Q DP, DP, DP,
Assess Q, E E -— H -— _— H H _—
5. An ability to communicate effectively. 1,2,3 Link 2 2 1 2 1 1 1 1 1

2|Course Syllabus



Course  Learning Outcomes:  After - hool )
successfully completing this course, the Link to Link to School Learning Outcomes (SLO-1-9)
assess | ol | ge |~ [ MR - |
. - Link 1 1 1 3 1 1 1 3 3
6. Recognition of the need for and an ability 245 "
to engage in life-long learning. 22 N DP, DP, DP.
S5ess. -— - - H- -— -— -— H H
Link 3 1 1 2 1 1 1 1 1
7. Knowledge of contemporary issues 1,4,7 P
Assess ’ — — DP, — — — — —
H
8. An ability to use the techniques, skills, Link 2 1 1 1 1 1 1 1 1
and modern engineering tools necessary for 1,7
engineering practice.. Assess D: ' - - -
3=Full Contribution, 2=Moderate Contribution,
1=Weak or No Contribution Overall | 1.66 | 1.87 | 1.62 | 2.0 1 1 137 | 1.75 | 1.25

1.

Training,
Conference, O: Other

Meekly Distribution of Course Topics/Contents

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical
FW: Field Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C:

Week

Topic

Comments*

Course SLO

Comment [NM4]: ~ Lesily 245y el lojie
e 5,5l oS ol

1.

Introduction: Water Resources Planning and
Management, EWRE Program Objectives

Water Availability and Use Global Water Resources,
Typical domestic water use Water Stress Index, Water
Stress, Water Crisis.

1,,5,6

Sustainable Development Sustainability, Principle to
Practice Multidisciplinary Adaptive Process
Sustainability Criteria

1,5,6

Water Resource Systems Analysis, System
Transformation Function, Simulation. Simulation vs
Optimization, Modeling Process.

3,5

Water Resources Development, Benefit — Cost Analysis,
Direct costs ,Cash Flow Diagrams Discount Rate ,
Incremental DB/DC Method.

2,5,7

Microeconomics , Consumers, Consumer’s Budget
Demand, Value, Willingness-to-Pay ,Measuring Benefits
w/Market Methods using Market Prices

Circumstantial Evidence, Imputed WTP Methods using
Circumstantial, Evidence summarizing — Measuring,
Benefits w/o Market, Why estimate ecosystem values.
Measures of Ecosystem Values Challenges of Ecosystem
Valuation.

2,5,7

Firms, Profit, The Firm’s Problem Revenue, The Firm’s
Problem — 2nd Way, Cost Functions , and Competitive

3|Course Syllabus



Week Topic Comments* | Course SLO

Firm.

7. Consumers' WTP , Producers' Cost Pricing , Consumers' 4,6,7
& Producers' Surpluses , Surpluses — What they mean
Production Functions Stages of Production

8. Optimization of Water Resources Introduction: Linear 4,6,7
Programming, Nonlinear Programming, Dynamic
Programming

9. Linear Programming, Graphical Method, Bounded area, 4,6,7
Unbounded, Feasible area, Line feasible solution, Water
Resources application by Graphical solution..

10. Classical Optimization methods Linear Programming 4,6,7
formulation. feasible solution, optimal , Terminology,
Decision variables, Constraints, Objective Function

11. | Stream waste load allocation models Linear 4,7
superposition Linear programming (LP) formulation,
Groundwater quality management Optimal steady state
pump & treat design Linear superposition LP
formulation, Single reservoirs Multiple reservoirs in
series Linear programming (LP) formulation

12. | Classical Optimization methods Linear Programming the 4,6,7
simplex method, one phase, Two phase. Water
resources, Surface water, Application.

13. Optimization methods Linear Programming on Revised 4,6,7
simplex method Water resources, Surface water,
Application

14. | Optimization methods Linear Programming on 4,6,7

Sensitivity Revised simplex method Water resources,
Surface water, Application

15. Optimization methods Linear Programming on 4,5,6,7
transportation method (Balanced Transportation
Problem)Water resources

16. Final Exam

* In the comments, you can add the relevant chapter or notes, etc.

Scheduling of laboratory and other non-lecture sessions, including online sessions, as
appropriate (if applicable)

Week Topic Comments

4|Course Syllabus




Information on out-of-class assignments with due dates for submission\

Comment [NM5]: 0)) ot sylilly bl
Lok slsny (g

Comment [NM6]: lnd) a5 oidlly oyl b
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Assignment/Activity Due Date Comments
, Benefit — Cost Analysis, Direct costs Week 4
,Cash Flow Diagrams Discount Rate,
Incremental DB/DC Method submittal
Classical Optimization methods Linear Week 10
Programming formulation. feasible
solution, optimal , Terminology, Decision
variables, Constraints, Objective Function
submittal
Optimization methods Linear Week 13
Programming on Revised simplex
method Water resources, Surface water,
Application submittal
Optimization methods Linear Week 15
Programming on transportation method
(Balanced Transportation Problem)Water
resources submittal
Students’ Assessment:
Students are assessed as follows:
Assessment Tool(s)** Date Weight (%)
Semester activities. These include quizzes, classroom Week 15 20
interactions
Mid semester exam Week 7 20
laboratory - -
Final Exam Week 16 60
Total 100
** You can modify / add other tools relevant to the course.
k:ourse Outcome Assessment Plan: |
Performance
Course SLOs Teaching/Learning Method(s) | Assessment Tool(s) ki
Indicators
1 Lectures and tutorials E,H,Q 50% pass
2 Lectures and tutorials E, H, DP 50% pass
3 Lectures and tutorials E,H,Q 50% pass
4 Lectures and tutorials E, H, DP 50% pass
5 Lectures and tutorials E,H,Q 50% pass

5/Course Syllabus



6 Lectures and tutorials E,H,Q 50% pass

7 Lectures and tutorials E, H, DP 50% pass

8 Lectures and design submittals E, H, DP 50% pass

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training, FW: Field
Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other

Teaching and Learning Resources:

Text Book(s):

Loucks, Daniel P. and Eelco van Beek, Water Resources Systems Planning and Management:
An Introduction to Methods, Models and Applications.

Recommended Readings:

Water Resources Planning and Management. Daene C. McKinney

BASIC OPTIMIZATION MODELS FOR WATER AND ENERGY MANAGEMENT, McKinney and Savitsky
Other Resources:

Course supplements will be used to present extra information not covered in the textbook.

%ttendance policy:\

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive 1%
warning notice and a student missing 7% will receive 2™ warning notice. A student missing 10% will
be forced to withdraw and considered failed for the current academic year (in accordance with the
university regulations).

PIagiarism/Cheating:\

Students are expected to do their own work. You are allowed to work on assignments in teams only if
specified by the instructor. In other words, students are encouraged to communicate about general
principles of the course, but all assigned homework must be done on an individual basis. The
instructor is available to provide any assistance that you may need. Cheating is considered a serious
offense by the university. You should be aware of the severe penalty for cheating.

\Notes:\

Daily homework will be due at the beginning of the next class after it is assigned unless
otherwise noted in class. All homework assignments should be turned in before class begins.
Work turned in late will be penalized in increments of 10% per day. Work will not be
accepted beyond two days late without special coordination affected prior to the due date.
Students in this course with disability requiring an accommodation should contact the
professor as soon as possible or contact the head of the department.

6|Course Syllabus
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1. Define the structure of the atom in terms of the nucleus with protons and neutrons, and electrons.

2. Write and balance chemical equations, name inorganic compounds and ions and describe the
properties of the main group elements.

3. Carry out chemical calculations, including mass relations in chemical reactions, limiting reagent and
reaction yield calculations, and calculations involving reactions taking place in solution..

4. Understand the concept of oxidation-reduction, calculate oxidation numbers, and balance redox
reactions.

5. Apply the ideal gas law in solving problems involving the gas phase.

6. Solve problems in chemical thermodynamics and calorimetry.

7. Predict the electronic structure of atoms and ions from quantum theory, and9) relate the position of
an element in the periodic table to its

electronic structure and to the physical and chemical properties of the

elements.

8. Describe the principles of chemical bonding and write Lewis structures

9. Predict the geometry of the electron pairs and the shape of molecules using VSEPR theory; predict
bond polarity and molecular dipoles

10. Describe the valence bond theory, predict the hybridization of atoms in molecules, and describe

bonding in molecules with single, double and triple bonds in terms of and 7t bonds, and delocalized
molecular orbital's
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COURSE SYLLABUS

Course Title English Language |

Course Code DWE1101

Credit Hours (3-3-0-0)

Pre-requisite(s) None

Co-requisite(s)

Semester 1 Year 2019

Instructors Name

Dr. Arkan Dhari Jalal

Office Location

Department of Dams & Water Resources Engineering

Department/ University Headquarter

Tel. No.

07827549961

Email

arkan.dhari@uoanbar.edu.ig'or arkandhari@yahoo.com

Lecture Times

Wednesday 8:30 am-10:30 am

Office Hours

Thursday 8:00 am-2:00 pm and Sunday 10:30am-12:30pm

Course Description (as in the catalogue):
This course is designed to enable academic writing course which provides an
opportunity for the students to learn and practice the skills needed for handling topics
related to the field of study. The course emphasizes the development of academic
writing skills as well as the ability to read and think critically. Students will learn to use
the library and appropriate online resources to find and evaluate sources to inform,
develop and support their ideas in term paper writing. They will also learn skills for
reading analysis, such as comprehension and inference.
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Course Learning Outcomes:

By the end of successful completion of this course, the student will be able to:

1. Develop academic writing proficiency and critical thinking skills

2. Help students to conduct effective searches of printed and electronic resources

3. Develop skills for correctly using external sources to support ideas in an academic paper/topic

in dams and water resources engineering

4. Provide students with an understanding of academic integrity (how to avoid plagiarism)

5. Familiarize students with the conventions of academic papers in APA, style

6. Support a classroom community that involves constructive exchange of ideas

Alignment of Course Student Learning Outcomes to Program Student Learning Outcomes

Program Learning SOs (ABET) / NGOs (INAC)
Outcomes(CLOSs): after
successfully completing this course, Item i . ) 4/ . i
the 1/i 2/ii | 3/iv 5/vii | 6/iii | 7/vi
students will be able to: v
1. Develop academic writing Link 3 1 1
proficiency and critical thinking
skills
Assess H,Q E _ -
2. Help students to conduct effective Link 3 1 1
searches of printed and electronic
resources
Assess H, Q, _ _
E
3. Develop skills for correctly using Link 3 1 1
external sources to support ideas in
an academic paper/topic in Dams
and water resources engineering. Assess H, Q, _ _
E
4. Provide students with an Link 3 1 1
understanding of academic
integrity (how to avoid plagiarism)
Assess H, Q, _ —
E
5. Familiarize students with the Link 3 1 1
conventions of academic papers in
APA style
Assess H, Q, _ _

2|Course Syllabus




6. Support a classroom community
that involves constructive
exchange of ideas

Link

AsSess

H,QE
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Weekly Distribution of Course Topics/Contents

Week Topic Comments* | Course SLO

1. e Grammar (Present, past, and future tenses, 4
Questions & questions words)

e Vocabulary (Parts of speech, Words with more
than one meaning)

o Everyday English (Social expressions I)

e Reading (people, the main communicators'- the
many ways we communicate)

2. e Speaking (Information gap, Discussion, Role- 4
play)

e Listening (Neighbors)

o  Writing (Informal Letter)

3. e Grammar (Present tenses) 4
e Vocabulary (Describing countries, Collocation-
Daily life)

e Everyday English (Making Conversation)
e Reading (Living in the USA)

4. e Speaking (Information gap, Exchanging 4
information about immigrants to the USA)

e Listening (“You drive me mad”, but | love you)

e  Writing (Linking words, Describing a person)

5. e Grammar (Past tenses) 4

o Vocabulary (Irregular verbs, Noun, verbs, and
adjectives, Making negatives)

e Everyday English (Time expressions, At, on, in)

e Reading (The burglars' friend, The thief, his
mother, and $2 billion, Teenager goes on
spending spree, Sherlock Holmes- the three
students)

6. o Speaking (Telling stories) 4
e Listening (An extract from the three students)
e  Writing (Linking words, Writing a story 1)

Progressive Exam 4

e Grammar (Quantity, Articles) 4
o Vocabulary (Buying things)

e Everyday English (Prices and shopping)
e Reading (Markets around the world)

9. e Speaking (Survey-the good things and bad 4
things about living in your city, Discussion)

e Listening (‘My uncle’s a shopkeeper’)

o  Writing (Filling in forms)

10. Midterm Exam 4

11. e Grammar (Verb patterns-1, Future intentions) 4
e Vocabulary (Hot verbs)
e Everyday English (How do you feel?)
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Week

Topic

Comments* | Course SLO

Reading (Hollywood kids- growing up in Los
Angles isn't easy)

12.

Speaking (What are your plans and ambitions?
Being a teenager)

Listening (A song- you’ve got a friend)
Writing (Writing a postcard)

13.

Grammar (What's it like?, Comparative and
superlative adjectives)

Vocabulary (Talking about cities, Money,
Synonyms and antonyms)

Everyday English (Directions)

Reading (‘A tale of two millionaires’- one was
mean and one was generous )

14.

Speaking (Information gap, Discussion- the rich
and their money)

Listening (Living in another country)

Writing (relative clusesi, describing a place)

15.

Practical session (speaking)

16.

Final Exam

* In the comments, you can add the relevant chapter or notes, etc.

Scheduling of laboratory and other non-lecture sessions, including online sessions, as
appropriate (if applicable)

Week

Topic

Comments

15.

Practical session (speaking)

Information on out-of-class assignments with due dates for submission

Assignment/Activity Due Date

Comments

5|/Course Syllabus




Students’ Assessment:

Students are assessed as follows:

Assessment Tool(s)** Date Weight (%)
Semester activities. These include quizzes, classroom Week-15 10
interactions
Progressive exam Week-7 10
Mid semester exam Week-10 15
Practical session (speaking) Week-15 5
Final Exam Week-16 60
Total 100
** You can modify / add other tools relevant to the course.
Course Outcome Assessment Plan:
Teaching/Learning Performance
Course SLOs Assessment Tool(s) .
Method(s) Indicators
1. Develop academic writing proficiency and Lectures and tutorials
H Q,E 50% pass
critical thinking skills
2. Help students to conduct effective searches Lectures and tutorials
H,Q 50% pass
of printed and electronic resources
3. Develop skills for correctly using external Lectures and tutorials
sources to support ideas in an academic
H,Q 50% pass
paper/topic in dams and water resources
engineering
4. Provide students with an understanding of Lectures and tutorials
H Q,E 50% pass
academic integrity (how to avoid plagiarism)
5. Familiarize students with the conventions of | Lectures and tutorials
H,QE 50% pass
academic papers in APA style
6. Support a classroom community that Lectures and tutorials
H, Q 50% pass

involves constructive exchange of ideas

Teaching and Learning Resources:
- Raymond Murphy; "English Grammar in Use", 4th edition 2012

Text Book(s):

- John & Liz Soars, "New Headway Plus”, 10th ed 2012

6|Course Syllabus




Recommended Readings:

Other Resources:
- https://sachtienganhhn.net/pdf-embed/life-pre-intermediate-b1-student-
book.html
- https://owl.purdue.edu/owl/research_and_citation/apa_style/apa_style introduct
ion.html

Attendance policy:

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive 1*
warning notice and a student missing 7% will receive 2" warning notice. A student missing 10% will
be forced to withdraw and considered failed for the current academic year (in accordance with the
university regulations).

Plagiarism/Cheating:

Students are expected to do their own work. You are allowed to work on assignments in teams only if
specified by the instructor. In other words, students are encouraged to communicate about general
principles of the course, but all assigned homework must be done on an individual basis. The
instructor is available to provide any assistance that you may need. Cheating is considered a serious
offense by the university. You should be aware of the severe penalty for cheating.

Notes:
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COURSE SYLLABUS

Course Title English Language IV

Course Code CE1104

Credit Hours (3-3-0-0)

Pre-requisite(s) None

Co-requisite(s)

Semester 2 Year 2018

Instructors Name

Dr. Arkan Dhari Jalal

Office Location

Department of Dams & Water Resources Engineering

Department/ University Headquarter

Tel. No.

07827549961

Email

arkan.dhari@uoanbar.edu.iq or arkandhari@yahoo.com

Lecture Times

Thursday 11:30 am-1:30 pm

Office Hours

Tuesday 8:00 am-2:00 pm and Wednesday 8:00pm-2:00pm

Course Description (as in the catalogue):
This course is designed to enable academic writing course which provides an
opportunity for the students to learn and practice the skills needed for handling topics
related to the field of study. The course emphasizes the development of academic
writing skills as well as the ability to read and think critically. Students will learn to use
the library and appropriate online resources to find and evaluate sources to inform,
develop and support their ideas in term paper writing. They will also learn skills for
reading analysis, such as comprehension and inference.

1|Course Syllabus



mailto:arkan.dhari@uoanbar.edu.iq

Course Learning Outcomes:

By the end of successful completion of this course, the student will be able to:
1. Give aclear presentation on a familiar topic, and answer predictable or factual questions.

oukswN

Discuss topics currently in the news.
Scan texts for relevant information and grasp main point of view.
Understand detailed instructions or advice.

Make notes while someone is talking.
Write a letter including non-standard responses.

Alignment of Course Student Learning Outcomes to Program Student Learning Outcomes

. Link to
Program Learnlng ABET Link to School Learning Outcomes (SLO-1-9)
Outcomes: after Sa
successfully Completing this course, Item SLO-1 sLO-2 sLo-3 SLO-4 SLO-5 SLO-6 SLO-7 SLO-8 SLO-9
the
students will be able to:
1. Give a clear presentation on a Link 1 1 1 1 1 3 1 1 1
familiar topic, and answer 3
predictable or factual questions..
Assess _ _ _ _ _ H, _ _ _
Q,
E
2. Discuss topics currently in the Link 1 1 1 1 1 3 1 1 1
news. 3
Assess o o o o o H, o o _
Q
3. Scan texts for relevant information Link 1 1 1 1 1 3 1 1 1
and grasp main point of view. 3
Assess _ _ _ _ _ H, _ _ _
Q
4. Understand detailed instructions or 3 Link 1 1 1 1 1 3 1 1 1
advice.
Assess _ _ _ _ _ H, _ _ _
Q,
E
5. Make notes while someone is 3 Link 1 1 1 1 1 3 1 1 1
talking.
Assess o o o _ o H, o _ o
Q,
E
6. Write a letter including non- 3 Link 1 1 1 1 1 3 1 1 1
standard responses..
Assess o o o _ o H, o _ o
Q
3=Full Contribution, 2=Moderate Contribution, Overall 1 1 1 1 1 3 1 1 1

1=Weak or No Contribution
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Weekly Distribution of Course Topics/Contents

Week Topic Comments* | Course SLO

1. e Grammar (The tense system and spoken 4
English)

e Vocabulary (Compound of words lifestyle,
home town, house-proud)

o Reading (A home from home-two people
describe their experiences of living abroad)

o Listening (‘ things | miss from home’)

e Speaking (Exchanging information about people
who live abroad)

o Everyday English (Social expressions )

o Writing (Applying for a job)

2. e Grammar (Present perfect, simple and 4
continuous, and spoken English)

e Vocabulary (Hot verbs, make, do make way, do
damage)

e Reading (‘ Paradise Lost’- how tourism is
destroying the object of its affection)

e Listening (An interview Tashi Wheeler about
her travels as child with parents)

e Speaking (Information Gap)

e Everyday English (Exclamations )

e  Writing (Informal letters and correcting
mistakes)

3. e Grammar (Narrative tenses) 4

e Vocabulary (books and films)

e Reading (‘ane Austen-one of the world’s most
downloaded authors)

e Listening (The money jigsaw-a news item from

BBC’s radio)

o Speaking (Retelling a news story, responding to
a news)

e Everyday English (Showing interest and
surprise )

o Writing (Narrative writing 1)

4. e Grammar (questions and negatives and spoken 4

English)

e Vocabulary (Prefixes and Antonyms in context)

e Reading (‘Diana and Elvis shot JFK!)

e Listening (‘My most memorable lie’-people
confess to untruths )

e Speaking (Discussion-good and bad lies)

e Everyday English (Being polite )

e  Writing (Linking ideas)

5. e Grammar (Future forms and spoken English) 4
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Week Topic Comments* | Course SLO
Vocabulary (Hot verbs-take, put )
Reading (‘Today’s teenagers are just fine’)
Listening arranging to meet-three friends
decide a time and a place to get together)
Speaking (Future possibilities in your life)
Everyday English (Telephone conversations)
Writing (writing Emails)
6. Grammar (Expression of quantity) 4
Vocabulary (Words with variable stress)
Reading ( A profile of two famous brands)
Listening (Radio advertisements-what’s the
product? What are the selling points? )
Speaking (A lifestyle survey)
Everyday English (Business expression,
Numbers, Fractions, decimals, date, time...)
Writing (A consumer survey)
Progressive Exam 4
Grammar (Modals and related verbs 1, spoken 4
English, Declarative questions, and Question
expressing surprise)
Vocabulary (Hot verb-get)
Reading (‘Meet the kippers’-an article about
grown-up children who won’t leave home)
Listening (Getting married-an Indian lady talks
about her marriage)
Speaking (The pros and cons of arranged
marriage)
Everyday English (Exaggeration and
understatement )
Writing (Arguing your case)
9. Midterm Exam 4
10. Grammar (Relative clauses) 4
Vocabulary (Adverb collocations and adverb
adjectives)
Reading (‘Chukotka, the coldest place on earth’-
an article about a remote territory of Russia)
Listening (Extreme experiences-people
describe their experiences in extreme weather
conditions))
Speaking (Making descriptions longer, talking
about your experiences)
Everyday English (The world around )
Writing (Describing places)
11. Grammar (Expressing habit) 4
Vocabulary (Homonyms and Homophones)
Reading (‘People and their money-an article
about three very different people)
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Week

Topic

Comments*

Course SLO

Listening ( A teacher | will never forget-people
describe a teacher who made a lasting
impression on them )

Speaking (Discussion-a teacher I'll never forget)
Everyday English (Making your point )
Writing (Writing of talking)

12.

Grammar (Modal auxiliary verbs 2)
Vocabulary (Synonyms)

Reading (‘How the West was won’-the story of
settlers in nineteenth -century America)
Listening (Hilaire Belloc’s Tales for children)
Speaking (The murder game-one man drops
dead in a country house :)

Everyday English (Metaphors and idioms-the
body )

Writing (Formal and informal letters and
Emails)

13.

Grammar (Hypothesizing)

Vocabulary (Word pairs)

Reading (‘Have you ever wondered’?-the
answers to some important questions in life)
Listening (The interpretation of dreams-paul’s
amazing dream)

Speaking (Practicing a conversation and
describing your dreams)

Everyday English (Moans and groans )
Writing (narrative writing 2)

14.

Grammar (Articles)

Vocabulary (Hot words-life and time)
Reading (‘you are never too old’-A life in the
day of Mary Hobson, who gained her PhD aged)
Listening (happy days-people talk about what
make them happy and unhappy)

Speaking (Discussion-the different ages of life,
and their pros and cons)

Everyday English (Linking and commenting )
Writing (Adding emphasis in writing)

15.

Practical session (speaking)

16.

Final Exam

* In the comments, you can add the relevant chapter or notes, etc.

Scheduling of laboratory and other non-lecture sessions, including online sessions, as
appropriate (if applicable)

Week

Topic

Comments

15.

Practical session (speaking)
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Information on out-of-class assignments with due dates for submission

Assignment/Activity Due Date Comments

Students’ Assessment:

Students are assessed as follows:

Assessment Tool(s)** Date Weight (%)

Semester activities. These include quizzes, classroom Week-15 10
interactions
Progressive exam Week-7 10
Mid semester exam Week-10 15
Practical session (speaking) Week-15 5
Final Exam Week-16 60

Total 100

** You can modify / add other tools relevant to the course.

Course Outcome Assessment Plan:

Teaching/Learning Performance
Course SLOs Assessment Tool(s) .
Method(s) Indicators
1. Develop academic writing proficiency and Lectures and tutorials
H Q,E 50% pass
critical thinking skills
2. Help students to conduct effective searches Lectures and tutorials
H, Q 50% pass
of printed and electronic resources
3. Develop skills for correctly using external Lectures and tutorials H,Q 50% pass
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sources to support ideas in an academic

paper/topic in Electrical engineering

4. Provide students with an understanding of Lectures and tutorials

H,QE 50% pass
academic integrity (how to avoid plagiarism)
5. Familiarize students with the conventions of | Lectures and tutorials

H,QE 50% pass
academic papers in APA style
6. Support a classroom community that Lectures and tutorials

H,Q 50% pass

involves constructive exchange of ideas

Teaching and Learning Resources:
- Raymond Murphy; "English Grammar in Use", 4th edition 2012

Text Book(s):
- John & Liz Soars, "New Headway Plus”, the third Edition, Upper Intermediate
Level, Oxford University Press

Recommended Readings:
Soars, John and Liz, (2011), New Headway Plus, the third Edition, Upper Intermediate
Level, Oxford University Press
Other Resources:
- https://sachtienganhhn.net/pdf-embed/life-pre-intermediate-b1-student-
book.html
- https://owl.purdue.edu/owl/research _and_citation/apa_style/apa_style introduct
ion.html

Attendance policy:

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive 1%
warning notice and a student missing 7% will receive 2" warning notice. A student missing 10% will
be forced to withdraw and considered failed for the current academic year (in accordance with the
university regulations).

Plagiarism/Cheating:

Students are expected to do their own work. You are allowed to work on assignments in teams only if
specified by the instructor. In other words, students are encouraged to communicate about general
principles of the course, but all assigned homework must be done on an individual basis. The
instructor is available to provide any assistance that you may need. Cheating is considered a serious
offense by the university. You should be aware of the severe penalty for cheating.

Notes:
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SECOND YEAR- 1° Semester

Course Title Weekly hours
Soil Mechanics | 3
Total 3

Course Name: Soil Mechanics

Course Code: DWE3318

Designation (required/elective): Required
Course Description:

In this course students are introduced to the fundamental concepts of soil
mechanics that will be used to analyze problems related to foundations,
retaining walls, earth structures, and highways. Specifically, the physical,
mechanical, and hydraulic properties of soils will be discussed. The laboratory
component of this course will provide hands-on experience with characterizing
soils for engineering purposes and help to familiarize the student with ASTM
geotechnical laboratory testing procedures and standards.

Lab hours: 3

Course Topics:

1. Estimate the magnitude (settlement) and time-rate of primary
consolidation for clay soils.

EXPERIMENT 1: Consolidation test

2. Describe the Mohr-Coulomb failure criteria for soils, including the two
distinct parameters that influence soil shear strength (¢ and o).



EXPERIMENT 2: Direct shear test

3. Describe the Mohr-Coulomb failure criteria for soils, including the two
distinct parameters that influence soil shear strength (c and o).

4. Drained and undrained loading, shear strength parameter from triaxial
testing.

EXPERIMENT 3: Unconfined compression test
EXPERIMENT 4: Unconsolidated-undrained triaxial compression (UU) test
EXPERIMENT 5: California bearing ratio (CBR) test
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COURSE SYLLABUS

Sanitary Engineering

Course Title

Course Code DWE4322

Credit Hours 3

Pre-requisite(s) Chemistry , Calculus , Fluid Mechanics ,Water Quality Control

Co-requisite(s)

Semester 1 (Fall) Year 2019-2020

Instructors Name ARKAN DHARI JALAL & Majeed Mattar Ramal

Office Location DWE103

Tel. No.

Email majeed.mattar@uoanbar.edu.iq , arkan.dhari@uoanbar.edu.iq
Lecture Times 10:30AM-1:30AM,Tuesday&10:30AM-1:30AM,Monday

Office Hours 12:30PM-2:30PM,Wedensday&10:30AM-12:30AM,Thursday

Course Description (as in the catalogue):
This course introduces fundamental concepts in the field of water supply
engineering and sanitary engineering.

The student will learn about water supply , drinking water , drinking water requirements ,
water quality. then go into storm water and its characteristics, storm water network design .
then learn about wastewater and their characteristics, wastewater treatment , methods ,
processes , primary , biological , tertiary and advanced treatment , Activated sludge
processes , extended aeration processes .
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Course Objectives/Goals (optional):
The goals of this course are to enable students to:

1. To know the basics, importance, and methods of water supply.
2. To study the various sources and properties of water.
3. To understand the various methods of conveyance of water.
4. To know the basics of sewage, types of sewers and sewer material.
5. To learn the features of various sewer appurtenances
6. To learn the objectives and methods of water treatment and to study the features and
function of
different water treatment units.
7. To learn the objectives and methods of sewage treatment and to study the features and
function
of different primary treatment units.
8. To study the features and function of different secondary treatment units.
9. To learn the objectives and methods of sewage disposal.
10. To learn the objectives and methods of sludge treatment.

Course Learning Outcomes:

By the end of successful completion of this course, the student will be able to:

1- Apply math and science principles in the design and analysis process.

2- Analyze and interpret data to obtain design properties.

3- Design major drinking water ,storm water and wastewater networks and treatment
units according to environmental basic.

4-  Apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.

5- The graduate is able to collect and process data, information and knowledge to answer
specific questions or generate new conceptual models and hypotheses. The graduate
evaluates these models and hypotheses using the appropriate experimental,
mathematical and statistical approaches.

6- The graduate recognizes ethical issues, considers multiple points of view, and uses
critical ethical reasoning to determine the appropriate behavior to follow. The graduate
thus demonstrates a high level of integrity and a positive work ethic combined with a
thorough understanding of the ethical implications and obligations associated with the
practice of engineering.

7- Conduct external research for design and creation of design tools.
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Alignment of Course Student Learning Outcomes to Program Student Learning Outcomes

Course Learning Outcomes(CLOs): After
successfully completing this course, the
students will be able to:

SOs (ABET) / NGOs (INAC)

Item

1/i

2/ii

3/iv

5/vi

i |6/iii | 7/vi

1-

Apply math and science
principles in the design and
analysis process.

Link

3

Assess

HQE

Analyze and interpret data to
obtain design properties.

Link

Assess

H QE

Design major drinking water,
storm water and wastewater
networks and treatment units
according to environmental basic.

Link

Assess

H,QE

Apply engineering design to
produce solutions that meet
specified needs with
consideration of public health,
safety, and welfare, as well as
global, cultural, social,
environmental, and economic
factors.

Link

Assess

H QE

The graduate is able to collect
and process data, information and
knowledge to answer specific
questions or generate new
conceptual models and
hypotheses. The graduate
evaluates these models and
hypotheses using the appropriate
experimental, mathematical and
statistical approaches.

Link

Assess

H QE

The graduate recognizes ethical
issues, considers multiple points
of view, and uses critical ethical
reasoning to determine the
appropriate behavior to follow.
The graduate thus demonstrates a
high level of integrity and a
positive work ethic combined
with a thorough understanding of
the ethical implications and
obligations associated with the
practice of engineering.

Link

Assess

Conduct external research for
design and creation of design
tools.

Link

3

Assess

H Q,E

H,
QE

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training,
FW: Field Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other

Pre-Requisites
by Topic

Chemistry, Calculus , Fluid Mechanics ,Water Quality Control
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Distribution of Course Topics/Contents:

1) Introduction, Drinking water, Sewage &Drinking Water Relation, Future

Population Estimation, Water consumption Estimation , Design Period 3 Lectures
2) Water Pipes and Channels, Types, Fitting, Corrosion, Analysis and design

small drinking water network , Valves and gauges, Quiz 3 Lectures
3) Fire systems , Install and maintenance pipes, intake , River intake , Lakes

intake , Pump stations, water storage tanks, Municipal services , Water 3 Lectures

pollutants , Quiz
4) Drinking water characteristics , Physical characteristics, chemical

characteristics, biological characteristics, Drinking water treatment ,Units, 5 Lectures

Screen ,
5) Settling tanks , coagulation and flocculation , filtration, disinfection, softening,

color and taste removal , Desalination Technology, 8 Lectures
6) wastewater engineering , sewage sources , sewage quantity estimation,

infiltration , sewage composition 4 Lectures
7) sewerage systems types , combined , separate , Sewerage system planning
Quiz with resolve problems and discussion 3 Lectures
8) radial, horizontal, zoning, storm water quantity and drain estimation by

rational method, storm water intensity 3 Lectures
9) Manholes , sewer design , sewers materials, sewers discharges, Dry and

weather flow, velocity , Gradient , Hydraulics ,sewer system construction , 4 Lectures

Quiz
10) Sewer pipes types, Sewer pipes settlements , Sewer pipes hydraulics , |,

connection , sewer system safety, sewer system Fitting, Septic tanks, 3 Lectures
11) Wastewater , wastewater characteristics , wastewater quantity , wastewater

sources , wastewater treatment , primary ,screens, Grit removal chamber, Quiz 3 Lectures
12) floating tank, Comminutors , pre aeration tanks, primary sedimentation tanks,

biological treatment , biological treatment types, Aerobic , Anaerobic, Quiz 3 Lectures
13) BOD , COD, Trickling Filter, High rate trickling filter , Activated Sludge

tanks , Attached growth system, suspended 3 Lectures
14) growth system, mixed liquor, mixed liquor suspended solid , mixed liquor

volatile suspended solid, Activated sludge types 3 Lectures
15) Final sedimentation , Extended aeration tanks, sludge age , 3 Lectures
16) Oxidation ditches , Sludge stabilization ,sludge disposal + EXAM 2 Lectures

Weekly Distribution of Course Topics/Contents

Week Topic Comments* | Course CLO

1. Introduction, Drinking water, Sewage &Drinking 1,2
Water Relation, Future Population Estimation,
Water consumption Estimation , Design Period

2. Water Pipes and Channels, Types, Fitting, 2,2
Corrosion, Analysis and design small drinking
water network , Valves and gauges, Quiz

3. Fire systems , Install and maintenance pipes, 1,2
intake , River intake , Lakes intake , Pump
stations, water storage tanks, Municipal services ,
Water pollutants , Quiz

4. Drinking  water  characteristics ,  Physical 1,2
characteristics, chemical characteristics, biological
characteristics, Drinking water treatment ,Units,
Screen,

5. Settling tanks , coagulation and flocculation, 1,2
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Week

Topic

Comments*

Course CLO

filtration, disinfection, softening, color and taste
removal , Desalination Technology,

wastewater engineering , sewage sources , sewage
guantity estimation, infiltration , sewage
composition

1,2

sewerage systems types , combined , separate ,
Sewerage system planning
Quiz with resolve problems and discussion

1,2,3,4

radial, horizontal, zoning, storm water quantity
and drain estimation by rational method, storm
water intensity

1,2,3,4

Manholes , sewer design , sewers materials, sewers
discharges, Dry and weather flow, velocity ,
Gradient , Hydraulics ,sewer system construction

, Quiz

1,2,3,4

10.

Sewer pipes types, Sewer pipes settlements ,
Sewer pipes hydraulics, , connection , sewer
system safety, sewer system Fitting, Septic tanks,

1,2,3,4

11.

Wastewater , wastewater characteristics ,
wastewater quantity , wastewater sources,
wastewater treatment , primary ,screens, Grit
removal chamber, Quiz

1,2,3,4

12.

floating tank, Comminutors , pre aeration tanks,
primary sedimentation tanks, biological
treatment , biological treatment types, Aerobic ,
Anaerobic, Quiz

1,2,3,4

13.

BOD, COD, Trickling Filter, High rate trickling
filter , Activated Sludge tanks , Attached growth
system, suspended

1,2,4,7

14.

growth system, mixed liquor, mixed liquor
suspended solid , mixed liquor volatile suspended
solid, Activated sludge types

1,4,7

15.

Final sedimentation , Extended aeration tanks,
sludge age ,

1,3,4,6,7

16.

Oxidation ditches , Sludge stabilization ,sludge
disposal
+ EXAM

1,2,3,4,5,6,7

* In the comments, you can add the relevant chapter or notes, etc.
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Scheduling of laboratory and other non-lecture sessions, including online sessions, as
appropriate (if applicable)

Week Topic Comments

1

2

3

Information on out-of-class assignments with due dates for submission

Assignment/Activity Due Date Comments

Students’ Assessment:

Students are assessed as follows:

Assessment Tool(s)** Date Weight (%)

Semester activities. These include quizzes, classroom 10
interactions and Homework

Progress semester exam

Mid semester exam Week 7,14 |30

Practical sessions

Final Exam 60

Total 100

** You can modify / add other tools relevant to the course.
Course Outcome Assessment Plan:

Course Teaching/Learning i
Assessment Tool(s) Performance Indicators
SLOs Method(s)
- Lectures - EHQ
1 - Solving problems - Periodical short quizzes 509% pass
- Discussion - Classroom interactions
2 - Lectures - E 0
- Discussion 50% pass
- Lectures
e Solving problems EH.QR 50% pass
- Lectures - PR ,RE
4 - Problem solving 50% pass
- Group Discussion
Practical sessions (Lab - RE
5 T 50% pass
work)
6 Lectures and tutorials E,HQ 50% pass
- Lectures
7 - Solving problems EH.QR 50% pass

E: Exam, H: Homework, Q: Quiz, P: Project, DP: Design Project, R: Research, T: Teamwork, PT: Practical Training, FW:
Field Work, PR: Presentation, RE: Report, S: Survey, SE: Seminar, W: Workshop, C: Conference, O: Other
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Teaching and Learning Resources:

Text BOOk(S): WATER SUPPLY AND SEWERAGE , EEW.STEEL & TERENCE J . MCGHEE , FIFTH
Edition

Recommended Readings:
Chang R. & College W.,Chemistry,
McGraw Hill 9th ed., 2007
Other Resources:

Attendance policy:

Attendance is compulsory. A student missing 3% of the total allocated course hours will receive 1*
warning notice and a student missing 7% will receive 2" warning notice. A student missing 10% will
be forced to withdraw and considered failed for the current academic year (in accordance with the
university regulations).

Plagiarism/Cheating:

Students are expected to do their own work. You are allowed to work on assignments in teams only if
specified by the instructor. In other words, students are encouraged to communicate about general
principles of the course, but all assigned homework must be done on an individual basis. The
instructor is available to provide any assistance that you may need. Cheating is considered a serious
offense by the university. You should be aware of the severe penalty for cheating.

Notes:

Daily homework will be due at the beginning of the next class after it is assigned unless otherwise
noted in class. All homework assignments should be turned in before class begins. Work turned in late
will be penalized in increments of 10% per day. Work will not be accepted beyond two days late
without special coordination affected prior to the due date. Students in this course with disability
requiring an accommodation should contact the professor as soon as possible or contact the head of
the department.
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1. Recognize the 3-space in different types of coordinates systems.
2. Do operations on vectors.
3. Identify different types of equations of lines, planes and surfaces.

4. Recognize different types of calculus operations of vector-valued functions.
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1. Recognize the three space in different types of coordinates systems.
2. Do operations on vectors.
3.

Identify different types of equations of lines, planes and surfaces
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Directional

derivatives and
gradients. Tangent
planes and normal
vectors

Maxima and
minima of
functions of two
variables.

Double integrals.
Double integrals
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Calculus, by H. Anton, I. Bivens, and S. Davis, 8th

-y gllaall el gl

Edition, 2002, Wiley DA K .
sl =
Daily homework will be due at the beginning of the pald clllaia

next class after it is assigned unless otherwise noted in
class. All homework assignments should be turned in
before class begins. Work turned in late will be
penalized in increments of 10% per day. Work will not
be accepted beyond two days late without special
coordination affected prior to the due date. Students in
this course with disability requiring an accommodation
should contact the professor as soon as possible or

contact the head of the department.
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Week

Topic

Comments*

Course SLO

Introduction

v" Introduction to the basic quantities and idealizations
of mechanics.

v Newton’s Laws of Motion and Gravitation.

v" Principles for applying the Sl system of units.

v’ Standard procedures for performing numerical
calculations.

v" General guide for solving problems.

1,2,

Force Vectors

Scalars and Vectors.
Vector Operations.
Vector Addition of Forces.

3,4

Addition of a System of Concurrent Coplanar Forces.
Cartesian Vectors (Space Vectors).
In Space force System.

AN NN NN

3,4,5

Equilibrium of a Particle
v Equilibrium condition of a Particle.
v" The Free-Body Diagram.
v Coplanar Force Systems.

v Three-Dimensional Force Systems.

2,3,4,

Force System Resultants
v' Moment of a Force - Scalar Formulation.
v Cross Product.

v' Moment of a Force - Vector Formulation.

3,4,

v Moment of a Force about a Specified Axis.

v Moment of a Couple.

v" Simplification of a Force and Couple System.

v" Reduction of a Simple Distributed Loading.

Equilibrium of a Rigid Body

v" Conditions for Rigid-Body Equilibrium.
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v' Free-Body Diagrams and Equations of Equilibrium.
9. v" Two- and Three-Force Members. 7
v' EQUILIBRIUM IN THREE DIMENSIONS.
10. Structural Analysis 8
v" Simple Trusses, analysis by joint method.
11. v' The method of Sections. 8
v" Frames and Machines.
12. Friction 8
v’ Characteristics of Dry Friction.
v' Problems Involving Dry Friction
13. Center of Gravity and Centroid of Areas 8
14. Moments of Inertia of Areas 8
15. Final Exam
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= Andrew Pytel and Jaan Kiusalaas, "Engineering s Ao glhaall Ccule all
Mechani.cs— Statics", 3rc{ Edi:clion,.2010.. . J)id\ < w
= J.L. Meriam and L.G. Kraige, "Engineering Mechanics ) m
~Vol.1", 5th Edition, 2002. s
= R.C. Hibbeler, statics and dynamics 14th Edition,
2016
Daily homework will be due at the beginning of the pald clllaia

next class after it is assigned unless otherwise noted in
class. All homework assignments should be turned in
before class begins. Work turned in late will be
penalized in increments of 10% per day. Work will not
be accepted beyond two days late without special
coordination affected prior to the due date. Students in
this course with disability requiring an accommodation
should contact the professor as soon as possible or

contact the head of the department.
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2.
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Solve problems using the Fundamental Theorem of Calculus.
Evaluate Limits of the functions and their continuity.

Find the derivative of algebraic, trigonometric, exponential, and logarithmic functions.




4. Sketch the graph of a function using the information for the first and second derivatives

5. Solve problems involving applications of integrals including finding volume of solids of
revolution and area between curves
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1. Providing students with an adequate knowledge in the basic concepts of kinematics

and kinetics.
2. Developing of student's thinking in understanding different types of motions related

to kinematics of particles.




3. Enabling students to solve problems related to projectile motion which expressing
specific engineering applications and real life.
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This is the first course in the two-semester sequence of calculus-based introductory physics
courses designed to meet the needs of student majoring in Engineering. The course is a survey of
the concepts, principles, methods and major findings of classical Physics. Primarily, it covers
Newtonian mechanics, and thermal Physics, with topics include: Physics and measurement,
Vectors, kinematics and dynamics of motion of a single particle in one and two dimensions, work
and energy, system of particles, linear momentum and collisions, kinematics and dynamics of
rotational motion, equilibrium of rigid bodies, and elasticity, fluid static and fluid dynamics,
oscillatory motion, wave motion, and temperature and thermal equilibrium.

The subject matter of the course will be covered in The Lab-based section which presents an
introduction to the methods of experimental physics emphasis is on developing student’s skills in
experimental techniques, data analysis, and scientific reporting of lab work. During the course
students execute a series of experiments on Kinematics of motion, kinetic and potential energy,
Oscillatory motion, Thermal properties of matter, and Viscosity. The course includes computer
based experiments on Classical Mechanic

Awigl L/ LoVl daals Lpaplal) dosnagal) -1
Al 3 ) sall 5 3 sl Fusdin anid 38al) / paalad) anidl) -2
DWE1203 DA jay [ il -3
o5 A Lgd Jay AN el sl -4
) al 5 daliall ) gaal) JIK&§ -5




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alad) Eadly Jall alail) )59
el asiilly LAY Sle—a
sy slaieylg agall ¢jlaca Byl

Al alaiey) aud

skl 4y 11

Ja ¢y Cladialc AdBlia . Introduction, : ) {
‘_,?u caly, Jila o Sadadadily 3 sl
C L)
da @ Gladialc Addlia .. Physics and 1
J
i ealy, Jibwa ks measurement 3 <
P Dynamics of
3 Sladtalc Addlia . o 18
da G gl ks motion of a 3 il
= g 9 Jilsa i . .
- single particle
da caapm Gladialc Addlia .. Work and energy
= ; TRV 3 & A
o g, Jlaa -
da ;?:u u:‘ljui :fm g System of particles 3 ol
CEE 9
- Kinematics and
3 sladtalc Addlia .
da 3:“‘ «_:u e s ki Dynamics of 3 ol
=TT rotational motion
da (e Gladialc Addlia ks Phases of matter
7 p 3 @Lul\
o ey, Hlua ¢
Ja (g Olaiale Adblie .. Oscillating ol
g
i g, Jila B systems . <
J;;?:::‘l?.a;::am gS,)-LN Quiz + resolve problems 3 @"‘-“‘
- Types of waves
Macroscopic and
Ja @y el A8 .. | microscopic ilad
- ; e \
i g, Jilua g B description of matter < >
. % e Measurements and
JA (R Q\Au‘c PR Y .. . *
:i g, Jilua B Data Analysis 3 e galal)
Analyzing the
kinematic
Ja (g ladialc Al . components of pie S
i g, Jilua ks 1Dmotion by using € «
motion sensor
P Determinatio
ladialc Lddlia . am
2 e S ks n of the 3| e Gl
TS, Acceleration




alal) Gaadly Alad) adesl) 35
) agdilly iy Slg—a
sy slaie¥ly Bagall Gl Byl

Al Ay aud




alal) Gally Mad) addetl) )9
) agdilly iy Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and

oA aay




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




alad) Eadly Jall alail) )59
el asiilly LAY Sle—a
sy slaieylg agall ¢jlaca Byl

Al alaiey) aud

skl 4y 11

dac ladial¢ LZBlia .. Introduction, , _ .
ﬁﬂ:‘ 5. Jilae ok g3ogell ol gy NI
e e )

The  Tangent 4
and  Velocity Uslaay Gy 5

Ja (o Cladalc Addlia . Problems. The| . _. .7 ° .

o g Jilas ok Limit of a| < 4“?‘3 baal e
Function <llal)
Calculating 4

da (o Ghaiale Ldlia .. Limits  Using Gl lea B
el Jilua s the Limit Laws. iy il

Continuity

Limits at 4
Infinity,

Horizontal

da (g Glatalc Adblia E= Asymptote. eVl allal Glua ¥

i aly, Gl @ Infinite  Limits, datiis &
Vertical
Asymptotes.
e % nme Quiz with resolve 4

= Ladl u‘m.. :L:f - s ki Derivatives and d3iial) ce dadia o)

ey Rates of Change
The Derivative 4
. s as a Function.

= Ll "’:A'“ :;:f - Rt Differentiation | 4siiall Glus 3,k o)
s of Polynomials..

Ja @ Gladalc Addlia . The Product and 4 Ll
i el g, Jilua ok Quotient Rules &

o4 e Derivatives of 4
¢ “ladialc Addlia . . D s . s B

Ja @J'::\ T L;)_L',_', Trigonometric | 4gilial) ) gal) Aliiia el
TR, Functions.

Ja o olaialc Lddlia » . ALl 48y 4 X

- ; The Chain Rule . i)
el Gl g TS (kg iy ) =

da (g Clalialc AdBlia » Implicit dglaal) ABLEL 4 N

. _ . |
el Jilaa ok Differentiation. ((Gaaki g iy ) e




(ealad) Ciadly all abail) 859
) angdilly i) Slg—a
sy alaie Vg agal) jlaa By

(Aol ALY audd
Related Rates
Maximum and 4
. s Minimum Values. SRR P
¢ Sladalc Addlia .. HLJ ) M., .
daff_:b Siews sk The Mean Value . L“” Jh!. " e Al
T Theorem s J
How 4
P Derivatives
¢ Sladiale dddlia . Vo s o2
= a"“:: Jiaa ks Affect the Gilinlat e SA
=T, Shape of a
Graph.
. % ms Summary of 4
¢ Sladiale dddlia o W
o &J::‘ Silesa Ry Curve Cilandag e Gl
=T, Sketching.
- Optimizatio 4
da (g (ladale Addlia .. n Problems. il sl I
i g, Jilwa o Antiderivati e e &)
ves
Quiz + resolve 4
Ja iy claiale Addlia . questions . .
i g, Jilea o Examples e il
1% Course Exam
s Agiatl) 4300 12
- 4y dlaall cale) all
Open channel hydraulics,ven.te chow BRI
s .
RENPYRS pald cibllaia
Juw e Jadiy) Lelaa¥) cileadl)
(Aslaall cilad jall 5 Sgal)




alal) Gally Mad) addetl) )9
caltd) assdilly LAY Slg—a
sy AlieY g Bagall gl Byl

Aol slaiey) and




