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	Module Information
معلومات المادة الدراسية

	Module Title
	Calculus
	Module Delivery

	Module Type
	Base
	· ☒Theory    
· ☐Lecture
· ☐ Lab 
· ☒ Tutorial
· ☐ Practical
· ☐ Seminar

	Module Code
	CIT1116
	

	ECTS Credits 
	6
	

	SWL (hr/sem)
	150
	

	Module Level
	UGx11  1
	Semester of Delivery
	1

	Administering Department
	NETW
	 College
	 CIT

	Module Leader
	Name: MazinAlsulaiman
	e-mail
	E :Mazin.jomaa@uonen.edu.iq

	Module Leader’s Acad. Title
	Assistant Lecturer
	Module Leader’s Qualification
	Master

	Module Tutor
	Name :Zainabaltaie
	e-mail
	E:zainab.altaie@uoninevah.edu.iq

	Peer Reviewer Name
	Name: Zainabaltaie
	e-mail
	E: zainab.altaie@uoninevah.edu.iq

	Scientific Committee Approval Date
	01/06/2023
	Version Number
	1.0




	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	None
	Semester
	

	Co-requisites module
	None
	Semester
	

	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	Module Objectives
أهداف المادة الدراسية

	1. Understanding the concepts of calculus, including functions, limits, derivatives, and integrals.
2. Being able to differentiate and integrate functions using techniques such as the chain rule, product rule, and quotient rule.
3. Understanding the applications of calculus in real-world situations, such as optimization problems, rates of change, and areas and volumes of shapes.
4. Being able to solve problems using calculus, both analytically and graphically.
5. Developing critical thinking and problem-solving skills through the analysis and application of calculus concepts.
6. Understanding the relationship between calculus and other mathematical concepts, such as geometry and algebra.
7. Preparing students for advanced courses in mathematics or related fields, such as physics and engineering.
8. Developing strong mathematical reasoning and communication skills needed to explain and justify mathematical solutions and ideas.
9. Building a solid foundation in mathematical concepts and techniques that can be applied to a variety of fields and disciplines.
10. Encouraging a lifelong appreciation and curiosity for mathematics and its applications.

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. By the end of the course, students will be able to solve differentiation problems using the chain rule, product rule, and quotient rule.
2. By the end of the course, students will be able to apply differentiation techniques to real-world problems, such as finding maximum or minimum values and determining rates of change.
3. By the end of the course, students will be able to find integrals using techniques such as substitution, integration by parts, and partial fractions.
4. By the end of the course, students will be able to apply integration techniques to real-world problems, such as finding areas and volumes of shapes or calculating work done by a force.
5. By the end of the course, students will be able to explain and justify their solutions using mathematical reasoning and communication skills.
6. By the end of the course, students will be able to recognize and relate calculus concepts to other mathematical areas.
7. By the end of the course, students will be able to use technology, such as graphing calculators or computer software, to aid in problem-solving.
8. By the end of the course, students will be able to work collaboratively to find solutions to complex calculus problems.
9. By the end of the course, students will be able to evaluate and critique mathematical arguments and solutions.
10. By the end of the course, students will be able to demonstrate a solid foundation in calculus concepts and techniques, able to apply them to a variety of fields and disciplines..

	Indicative Contents
المحتويات الإرشادية
	[bookmark: _GoBack]1. Limits and Continuity: Definition and notation of limits, left and right limits, evaluation of limits using algebraic and graphical methods, definition of continuity, and types of discontinuities.[8 hrs]
2. Derivatives: Definition and notation of derivatives, basic differentiation rules, rates of change, implicit differentiation, higher-order derivatives, and optimization problems.[6 hrs]
3. Applications of Derivatives: Related rates, curve sketching, optimization problems, and L'Hôpital's rule.[6 hrs]
4. Integration: Definition and properties of integrals, u-substitution, integration by parts, trigonometric integrals, partial fractions, and improper integrals.[5 hrs]
5. Applications of Integration: Area under the curve, volume of solids of revolution, arc length, surface area, and work done by a force.[7 hrs]
6. Transcendental Functions: Exponential and logarithmic functions, their derivatives and integrals, inverse trigonometric functions and their derivatives, and inverse hyperbolic functions.[8 hrs]
7. Techniques of Integration: Integration by trigonometric substitution, integration by partial fractions, integration by completing the square, and numerical methods of integration.[5 hrs]
8. Differential Equations: First-order differential equations, separable differential equations, linear differential equations, and applications to growth and decay problems.[6 hrs]
9. Multivariable Calculus: Partial derivatives, gradient and directional derivatives, optimization with two variables, double integrals, and applications to areas and volumes.[5 hrs]
10. Sequences and Series: Sequences, series, convergence and divergence tests, power series, Taylor series, and applications to approximations of functions.[6 hrs]



	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
	1. Active Learning: Students should be encouraged to actively engage with the material and interact with the teacher. This can include group activities, discussions, and problem-solving sessions.
2. Problem-Based Learning: Calculus is an applied subject, so students need to understand how to apply the concepts to real-world problems. This can involve having students solve real-life problems and relate the concepts to their own experiences.
3. Visual Learning: Calculus concepts can be quite complex, so visual aids such as graphs, diagrams, and animations can be helpful in illustrating the concepts. This can also involve using technology such as calculators or graphing software.
4. Scaffolding: Concepts in calculus build on each other, so it is important to provide a structured approach to learning. Teachers can break down concepts into smaller, more manageable parts, and provide support along the way until students can independently apply the concepts.
5. Feedback: Regular feedback on assignments and assessments can help students to understand their strengths and weaknesses, and identify areas where they need to improve.
6. Practice: Calculus requires practice and repetition to master the concepts and problem-solving skills. Teachers can provide practice problems, homework assignments, and graded assessments to help students develop their skills.
7. Flexibility: Different students learn in different ways, so it is important to be flexible and provide accommodations for students who may need additional support. This may include extra help sessions, additional resources, or alternative assignments.



	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ أسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	63
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	4

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	62
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	4

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	125




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	3
	30% (30)
	5 ,9and 12
	LO #1, #2 and #10, 

	
	Assignments
	2
	10% (10)
	2 and 12
	LO #3, #4 and #6, #7

	
	Projects / Lab.
	
	
	
	

	
	Report
	
	
	
	

	Summative assessment
	Midterm Exam
	2hr
	10% (10)
	7
	LO #1 - #7

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	





	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week
	Material Covered

	Week 1
	FUNCTIONS

	Week 2
	LIMITS AND CONTINUITY

	Week 3
	THE DERIVATIVE

	Week 4
	EXPONENTIAL, LOGARITHMIC, & IVERSE TRIGONOMETRIC FUNCTIONS

	Week 5
	L’Hopital’s Rule

	Week 6
	THE DERIVATIVE IN GRAPHING AND APPLICATIONS

	Week 7
	Absolute Maxima and Minima

	Week 8
	INTEGRATION

	Week 9
	Rectilinear Motion and Average Value

	Week 10
	APPLICATIONS OF THE DEFINITE INTEGRAL IN GEOMETRY

	Week 11
	PRINCIPALS OF INTEGRAL EVALUATION

	Week 12
	DIFFERENTIAL EQUATIONS

	Week 13
	INFINITE SERIES

	Week 14
	Alternating Series; Conditional Convergence

	Week 15
	ANALYTIC GEOMETRY IN CALCULUS

	Week 16
	Preparatory week before the final Exam



	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر

	Week
	Material Covered

	Week 1
	

	Week 2
	

	Week 3
	

	Week 4
	

	Week 5
	

	Week 6
	

	Week 7
	



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	1. Calculus, 10th Edition by Ron Larson and Bruce Edwards
2. Calculus: An Intuitive and Physical Approach by Morris Kline
	NO

	Recommended Texts
	Calculus Made Easy by Silvanus P. Thompson and Martin Gardner
	No

	Websites
	Internet , youTube 



	[bookmark: _heading=h.30j0zll]Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

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

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

	
	D - Satisfactory
	متوسط
	60 - 69
	Fair but with major shortcomings

	
	E - Sufficient
	مقبول
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail
	راسب
	(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 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.




2

