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Textbook:

Differential Calculus, Fourth Edition, 2019
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Ibraheem Alolyan, Nasser Bin Turki, Tahsin Ghazal, Obaid Al-Gahtani and Khaled Khashan
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CONTENTS:

Functions: set of Numbers and Inequalities, Functions: Basic Definitions and Examples, Properties of functions, and their combination, Inverse functions, Tigonometric

functions, Inverse Trigonometric functions.
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Limits and Continuity: Definition of Limit, Limits Laws, Limits Involving Infinity, Continuity of Functions.
Differentiation: The Derivative and the Tangent Line Problem, Differentiation Rules, Derivatives of Tigonometric Functions, The Chain Rule, Implicit Differentiation, Higher
Order Derivatives, The Derivative of Inverse Functions.

Applications of Differentiation: Extrema of Functions, The Mean Value Theorem, Increasing and Decreasing Functions, Concavity, Curve Sketching, Optimization
Problems, Related Rates.

Logarithmic and Exponential Functions: Integration, The Natural Logarithmic Function, The Natural Exponential Function, General Exponential and Logarithmic Functions.

GOALS
In this course the student will:

Define functions and theirs types.

Define and apply the properties of limits of functions.

State the definition of continuity and determine where a function is continuous or discontinuous.

Find the derivative of an algebraic function by using the definition of a derivative.

Apply differentiation rules to find the derivative of algebraic, tigonometric, exponential, and logarithmic functions and their inverses.
Apply differentiation rules to find the derivative of the sum, product, quotient, inverse, and compaosite (chain rule) of elementary functions.
Find the derivative of an implicitly defined function.

Find the higher order derivatives of algebraic, tigonometric, exponential, and logarithmic functions.

State and proof the Mean Value Theorem for derivatives and apply it algebraically and graphically.

Use the derivative to find critical numbers, increasing intervals, decreasing intervals, local extrema, absolute extrema, concavity intervals and inflection points.
Apply the derivative to solve problems, including tangent lines to a curve, curve sketching, velocity, and acceleration.

Evaluation:

The evaluation of the students will be continuous during the course and depends on the following:
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1-4

1.1 Sets of Numbers and
Inequalities

Example: 1.1.2,
1.1.4 (except d)
Related Problem:

1
Exercise: (18)

Related Problem:
3 (except c))
Exercise: (7)

1,3,5,6,8,16,19,21,23

1.2 Functions

Example: 1.2.3,
125,128
Exercise: (60,66)

Related Problem:
2
Exercise: (59,64)

9,10,12,14,17,19,20,23,31,32,48,54,57,58,63,67

1.3 Inverse Functions

Example: 1.3.1,
13.2{a, b}, 134
Related Problem:

(2{b}, 3)
Exercise: (30)
Remark page 31

Related Problem:
(2{a, c},5)
Exercise:
(1,2,3,4,5)

8,9,11,13,15,16,29,33,38,41,42

1.4 Trigonometric
Functions and Their
Inverses

Example: (1.4.4,
145,147,148,
1.4.9, and 1.4.10)
Related Problem:
(1,2,3,9 {b})
Exercise: (41)

Related Problem:
4,5,7)
Exercise: (38, 53
{b})

2,45,8,9,12,14,16,17,18,20,21,28,29,37,40,42,44,48,49,50,52

5-8

2.1 Definition of Limit

Example: (2.1.1,
2.1.2)
Exercise (from 12
to 17)

Exercise (9 from 18
to 26)

2,3,7,8,10

2.2 Limits Laws

Example: (2.2.3,
2.24,225,226"
except {d}’, 2.2.7
{a}, 2.2.9,2.2.11,
2.2.12)

Related Problem
(2 {a, c}, 4 (any two
points), 6 {c}).

1,2,3,7,11,13,19,21,26,29,30,31,35,40,41,49,51,53,55,63,64,66,71,74
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Related Problem:
(6{d, e,
Exercise (73)
Remark page 90

Example: (2.3.1,
2.3.5,2.3.8, 2.3.9)

Related Problem:
(4 (any two points),

19,20,21,24,25,32,35,36,37,38,44,45,47,49

9-12

- . - Related Problem: 3{a
2.3 Limits Involving Infinity (3(9)) Exercise ({fr(}))m 10 to
Exercise (from 1 18)
t0 9, 22 and 28)
Example: (2.4.1, Related Problem: 1,3,5,7,8,12,13,18,29,30,32,34,40,58,60
2.4 Continuity of Functions 242245422536 (I?xg:cgé)
Exercise (28) (2,4,9,27,59)
Example: (3.1.3, Related Problem:
3.1 The Derivative and the 3.1._7, 3.1.9) _ 9) Ex.3.1.6, RP6
Tangent Exercise: (8,30) Exercise: (2, 31) 610131521
Line Problem Related Problem: e
1.8
Use the Remark Related Problem:
page 166 (2 {b}, 3 {b}, 5)
(give an Exercise: (25)
example)

3.2 Differentiation Rules

Example: (3.2.1
{a, b, c}, 3.2.2 {b,
c}, 3.2.3 {b},
3.2.5)

Related Problem:

(6)
Exercise: (44)

1,45,8,12,14,16,17,18,19,23,24,26,28,37,38,40

3.3 Derivatives of
Trigonometric functions

Example: (3.3.1,
3.3.2,3.3.5)

Related Problem:

®

Related Problem:
(2,5)
Exercise: (14)

1,3,5,7,10,11,13,16,19,20,21,23,27

3.4 The Chainrule

Example: (3.4.2,
3.4.3,3.4.6)
Exercise: (25)

Related Problem:

(8)

Related Problem:

(2{a}, 3{b})
Exercise: (13, 33)

2,5,6,8,9,11,12,15,16,20,21,26,27,29,30,34,38,39,40,47

3.5 Implicit Differentiation

Example: (3.5.1)

Related Problem:

@

Related Problem

(1 {b})

Exercise: (15)

1,2,3,4,5,8,12,13,14,17,19,20,23,26




Example: (3.6.1,

Exercise: (39)

3.6 Higher Order 3.6.7)
Derivatives Related Problem: 1,4,6,7,10,12,13,14,16,18,19,22,23,26,27,29,32,34,35,37,38,43
(23)
L Related Problem Exercise: (3,7,13)
3.7 The Derlva_tlve of @) 6,811,14.1516,17,23
Inverse Functions .
Exercise: (5)

12-14

4.1 Extrema of Functions

Example: (4.1.4
except {g}, 4.1.5)
Related Problem:

1)

Exercise: (24)

Related Problem:

(2 {b})

Exercise: (15)

5,6,8,10,16,19,23

4.2 The Mean Value
Theorem

Example: (4.2.1,
4.2.4)
Exercise: (1,2)

Related Problem:

1,2
Exercise: (14)

6,7,11,18,21,24,26

4.3 Increasing and
Decreasing Functions

Example: (4.3.3,
4.3.4)
Exercise: (1,3)

Related Problem:

(2, 3{a}
Exercise: (2,4)

7,11,13,15,26,37,38

Example: (4.4.1,

Related Problem:

. 445, 4.4.6) 1 {a}, 2{b})
4.4 Concavity Exercise: (from 5 Exercise: (10,11) 12,25,28,36,48
to 9, 47)

4.5 Curve sketching

Exercise: (3,9)

Exercise: (4, 7)
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