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Distance=magnitude
(How long)

Opposite numbers are the same 
distance from zero in opposite 

directions 





The absolute value of a 
number is the distance 
between the number 

and zero on the number 
line.





Absolute value = a numbers distance from zero

Magnitude= The absolute value of a number.
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A function is a rule that for every input assigns a specific output.  You can 
also think of a function as a machine in which each input produces one output.

For example , let's say you own a prepaid phone .  Your monthly cost is a 
function of the number of minutes you use .  The cost is $0.15 per minute . 

The input, usually x, called the independent variable.
The output, usually y, called the dependent variable.



Determine the domain and range.
Example
Y=4+3x

• The set of all possible inputs is called the 
DOMAIN.

• The DOMAIN is the set of all possible 
x - values .  

• The set of all possible outputs is called 
the RANGE . 

• • The RANGE is the set of all possible y -
values .



Example
y=5+2x
f(x)=5+2x

x y

0 5

1 7

2 9

3 11

.

.

.



Determining function values and graphing functions. 

Example 1:
Determine the domine and range 
f(x)= 4x-2

x y



Example 2:
Determine the domine and range 
f(x)= 𝑥2

x y



Example 3:
Determine the domine and range 
f(x)= ȁ ȁ𝑥 − 3

x y



How to determine if a relation or correspondence is a Function 

Goal : 
Given a relation , determine if is a function



Formal Definition of a Function

A function is a correspondence between a first set , called 
the domain , and a second set , called the range , such that 

each member of the domain corresponds to exactly one 
member of the range .



Domain: set of x-values
Range: set of y-values

Function: If every x-value is 
paired with exactly 1 y- value



Example :Determine whether or not each correspondence is a function. 



Example :Determine whether or not each correspondence is a function. 



Graphs of Functions 

Definition : The graph of a function f is a drawing that represents all the input - output pairs ( x , f ( x )) . 
In cases where the function is given by an equation , the graph of a function is the graph of the equation y = f 

( x ) .  

Example : The graph of the cubic polynomial on the real line is { x³ - 9x ): x is a real number } .

f(x)= 𝑥2 − 9𝑥



• Determining if the graph of a relation or correspondence is a function 

• The Vertical Line Test

• A graph represents a function if it is impossible to draw a vertical line that intersects 
the graph more than once.



Example: Determine whether each of the following is the 
graph of a function.



Determining Domain and Range

The domain of the function is the set of all x - values , or inputs , of the points on the graph .
❖ The domain can be viewed as the curve's shadow onto the x - axis , or how it behaves from left to right 

The range of the function is the set of all y - values , or outputs , of the points on the graph .  

❖ The range can be viewed as the curve's shadow onto the y - axis or how it behaves up and down .  

Domain : 

Range :



Example: State the domain and range of the following relation. Is 
the relation a function?
{(2,-3),(4,6),(3,-1),(6,6),(2,3)}



Example: Find the domain and range of given 
function

f(x)= ȁ ȁ𝑥 − 1



Example: Find the domain and range of given function.

f(x)=
5

2𝑥−3

Graphical method

Algebraic method

Domain: 

Range:



Example: Find the domain and range of given function.

f(x)= 4𝑥 + 2

Graphical method

Algebraic method

Domain: 

Range:
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إيجاد غاية لدالة متعددة حدود1.
(  سالبمتغير له اسلايوجدلا يوجد متغير في المقام = غير كسرية)

• 𝒇 𝒙 = 𝒙𝟐 + 𝟑𝒙 + 𝟏

• 𝒇 𝒕 = 𝟐𝒕𝟐 + 𝒕 + 𝟏

• 𝒇 𝒙 =
𝟏

𝟐
𝒙𝟐 + 𝟏

• 𝒇 𝒙 = 𝟏



هو التعويض المباشرحل الغاية لدالة متعددة الحدود 

𝒍𝒊𝒎
𝒙→𝟐

𝒙𝟐 = (2)2

𝒍𝒊𝒎
𝒙→𝟑

𝒙𝟐 + 𝒙 = 𝟑 𝟐 + 𝟑

𝒍𝒊𝒎
𝒕→𝟐

𝟏

𝟒
𝒕 + 𝟏=

𝟏

𝟒
(2)+1

𝒍𝒊𝒎
𝒙→𝟐

𝟏 = 𝟏

=4

= 𝟏𝟐

=
𝟏

𝟐
+ 𝟏 =

𝟑

𝟐



إيجاد الغاية لدالة كسرية. 2

(المقام لا يساوي صفرا) عند التعويض تظهر لدينا غاية :الحالة الأولى 

𝒍𝒊𝒎
𝒙→𝟏

𝒙𝟐 + 𝒙 − 𝟔

𝒙 + 𝟐
=

𝟏 𝟐+ 𝟏 −𝟔

𝟏 +𝟐
=

−4

3



إيجاد الغاية لدالة كسرية

(المقام يساوي صفرا) عند التعويض لا تظهر لدينا غاية : الحالة الثانية

التجربة او الفرق بين مربعين او فرق بين مكعبين او سحب عامل )التحليل او التبسيط 
(مشترك او توحيد المقامات او اخرى 

𝒍𝒊𝒎
𝒙→𝟑

𝒙𝟐 + 𝒙 − 𝟔

𝒙 − 𝟑
= 3 2+ 3 −6

3 −3
=

6

0
= غيرمعرف



التجربة

• 𝒍𝒊𝒎
𝒙→𝟑

𝒙𝟐+𝒙−𝟏𝟐

𝒙−𝟑
=𝒍𝒊𝒎

𝒙→𝟑

(𝒙 + 𝟒)(𝒙 − 𝟑)

(𝒙 − 𝟑)
= 𝒍𝒊𝒎

𝒙→𝟑
𝒙 + 𝟒 =3+4=7



• 𝒍𝒊𝒎
𝒙→𝟐

𝒙𝟐−𝟒

𝒙−𝟐
=

𝒍𝒊𝒎
𝒙→𝟐

(𝒙 − 𝟐)(𝒙 + 𝟐)

(𝒙 − 𝟐)
=

lim
𝒙→𝟐

𝒙 + 𝟐 =(2)+2=4



𝒍𝒊𝒎
𝒙→𝟓

𝒙𝟑 − 𝟏𝟐𝟓

𝒙 − 𝟓
=

𝒍𝒊𝒎
𝒙→𝟓

(𝒙 − 𝟓)(𝒙𝟐 + 𝟓𝒙 + 𝟐𝟓)

(𝑿 − 𝟓)
=

𝒍𝒊𝒎
𝒙→𝟓

𝒙𝟐 + 𝟓𝒙 + 𝟐𝟓

= 𝟓 𝟐+5(5)+25=75



سحب عامل مشترك

𝒍𝒊𝒎
𝒙→𝟎

𝒙𝟐 − 𝟒𝒙

𝒙
=

𝒍𝒊𝒎
𝒙→𝟎

(𝒙)(𝒙 − 𝟒)

𝒙
=

lim
𝒙→𝟎

𝒙 − 𝟒 = (0) − 4= -4



الضرب في العامل المرافق

𝒍𝒊𝒎
𝒙→𝟎

𝒙+𝟓− 𝟓

𝒙
= 𝒍𝒊𝒎

𝒙→𝟎

𝒙+𝟓− 𝟓

𝒙
*

𝒙+𝟓+ 𝟓

𝒙+𝟓+ 𝟓

= 𝒍𝒊𝒎
𝒙→𝟎

𝒙+𝟓+ 𝟓∗ 𝒙+𝟓− 𝟓∗ 𝒙+𝟓−𝟓

𝒙( 𝒙+𝟓+ 𝟓)
= 𝒍𝒊𝒎

𝒙→𝟎

𝒙

𝒙( 𝒙+𝟓+ 𝟓)

= 𝒍𝒊𝒎
𝒙→𝟎

𝟏

𝒙+𝟓+ 𝟓
=

𝟏

(𝟎)+𝟓+ 𝟓
=

1

(𝟓)+ 𝟓
= 

1

𝟐 𝟓



توحيد المقامات

𝒍𝒊𝒎
𝒙→𝟎

𝟓

𝒙𝟐 + 𝒙
−
𝟓

𝒙
= 𝒍𝒊𝒎

𝒙→𝟎

𝟓

𝒙(𝒙 + 𝟏)
−
𝟓

𝒙
=

𝒍𝒊𝒎
𝒙→𝟎

𝟓 − 𝟓(𝒙 + 𝟏)

𝒙(𝒙 + 𝟏)
=

𝒍𝒊𝒎
𝒙→𝟎

+𝟓 − 𝟓𝒙 − 𝟓

𝒙(𝒙 + 𝟏)

= 𝒍𝒊𝒎
𝒙→𝟎

−𝟓𝒙

𝒙(𝒙+𝟏)
= 𝒍𝒊𝒎
𝒙→𝟎

−𝟓

(𝒙+𝟏)
= 

−𝟓

𝟎 +𝟏
= −𝟓
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Ex1: Find the equation of the tangent line to the curve y = √ x at P(1, 1). 

(1,1)عند النقطة  y = √ xأوجد معادلة خط المماس للمنحنى

معينةنقطةفيدالةمماسلايجادالغايةاستخدام: أولا

f(x)= √ x

f(1)= 1 = 1

𝒍𝒊𝒎
𝒙→𝟏

𝒙− 𝟏

𝒙−𝟏
= 𝒍𝒊𝒎

𝒙→𝟏

𝒙 − 𝟏

𝒙 − 𝟏
= 𝐥𝐢𝐦

𝒙→𝟏

𝒙 − 𝟏

𝒙 − 𝟏)( 𝒙 + 𝟏

= 𝒍𝒊𝒎
𝒙→𝟏

𝟏

𝒙 + 𝟏
=

𝟏

𝟏 + 𝟏
=
𝟏

𝟐



Ex2: Find the equation of the tangent line to the graph of f(x) = x 2 + 5x at the point (1, 6).

f(x) = xأوجد معادلة خط المماس بالرسم البياني لـ  2 + 5x  (1,6)عند النقطة

f(x) = x 2 + 5x

f(1+h)= 𝟏 + 𝒉 𝟐 + 𝟓 𝟏 + 𝒉

f(1)=12+5(1)=6

𝒍𝒊𝒎
𝒉→𝟎

ሾ 𝟏 + 𝒉
𝟐
+ 𝟓 𝟏 + 𝒉 ] − (𝟔)

𝒉
= 𝒍𝒊𝒎

𝒉→𝟎

ሾ (𝟏+𝟐𝒉+𝒉𝟐)+𝟓+𝟓𝒉]−(𝟔)

𝒉

=lim
ℎ→0

ℎ2+7ℎ

ℎ
=lim
ℎ→0

ℎ(ℎ+7)

ℎ
= lim
ℎ→0

ℎ + 7 = 0 + 7 = 7



مشتقة دالة لنقطة معينة لايجاداستخدام الغاية : ثانيا
Ex3: Let f(x) = x2 + 5x. Find f ` (a)

f(x) = x2 + 5x

f(a) = a2 + 5a

𝒍𝒊𝒎
𝒉→𝟎

൯ሾ 𝒂 + 𝒉
𝟐
+ 𝟓 𝒂 + 𝒉 ] − (𝐚𝟐 + 𝟓𝐚

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝒂𝟐+𝟐𝒂𝒉+𝒉𝟐 +𝟓𝒂+𝟓𝒉 −𝒂𝟐−𝟓𝒂

𝒉
=𝒍𝒊𝒎
𝒉→𝟎

𝟐𝒂𝒉+𝒉𝟐+𝟓𝒉

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝒉(𝟐𝒂+𝒉+𝟓)

𝒉
= 𝒍𝒊𝒎
𝒉→𝟎

𝟐𝒂 + 𝒉 + 𝟓 = 𝟐𝒂 + 𝟎 + 𝟓 = 𝟐𝒂 + 𝟓

f(a+h) = (a+h)2 + 5(a+h)



مشتقة دالة لنقطة معينة لايجاداستخدام الغاية : ثانيا

Ex 4: Let f(x) = x2 + 5x.  Find   f ` (2)   

f(x) = x2 + 5x

f(2) = 22 + 5(2)=14

𝒍𝒊𝒎
𝒉→𝟎

൯ሾ 𝟐 + 𝒉
𝟐
+ 𝟓 𝟐 + 𝒉 ] − (𝟐𝟐 + (𝟓 ∗ 𝟐)

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝟒+𝟒𝒉+𝒉𝟐 +𝟏𝟎+𝟓𝒉 −𝟒−𝟏𝟎

𝒉
=𝒍𝒊𝒎
𝒉→𝟎

𝒉𝟐+𝟗𝒉

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝒉(𝒉+𝟗)

𝒉
= 𝒍𝒊𝒎
𝒉→𝟎

𝒉 + 𝟗 = 𝟎 + 𝟗 = 𝟗

f(2+h) = (2+h)2 + 5(2+h)



مشتقة دالة لنقطة معينة لايجاداستخدام الغاية : ثانيا
Ex5: Let f(x) = x2 + 5x.  Find   f ` (-1)   

f(x) = x2 + 5x

f(-1) = (-1)2 + 5(-1)=4

f(-1+h) = (-1+h)2 + 5(-1+h)

𝒍𝒊𝒎
𝒉→𝟎

൯ሾ −𝟏 + 𝒉
𝟐
+ 𝟓 −𝟏 + 𝒉 ] − (−𝟏𝟐 + (𝟓 ∗ −𝟏)

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝟏−𝟐𝒉+𝒉𝟐 −𝟓+𝟓𝒉 −𝟏+𝟓

𝒉
=𝒍𝒊𝒎
𝒉→𝟎

𝒉𝟐+𝟑𝒉

𝒉

=𝒍𝒊𝒎
𝒉→𝟎

𝒉(𝒉+𝟑)

𝒉
= 𝒍𝒊𝒎
𝒉→𝟎

𝒉 + 𝟑 = 𝟎 + 𝟑 = 𝟑



السرعة اللحظية في زمن محددلايجاداستخدام الغاية : ثالثا

average velocity= 

Ex6: The position function of a stone thrown from a bridge is given by s(t) = 10t − 16t2 feet (below the bridge) after t

seconds. (a) What is the average velocity of the stone between t1 = 1 and t2 = 5 seconds?

sبواسطةجسرمنرميهعندحجرموضعدالةإعطاءتم (t) = 10t - 16t2بعد(الجسرأسفل)قدمtثانية.

t1بينالحجرسرعةمتوسطهوما(أ) = t2و1 = .(|السرعة|=السرعةأنلاحظ).ثوان؟5

s(t) = 10t − 16t2

s(t1) =s(1)= 10(1) – 16(1)2=10-16=-6

s(t2) =s(5)= 10(5) – 16(5)2=50-400=-350

the average velocity=
−𝟑𝟓𝟎−(−𝟔)

𝟓−𝟏
=

−𝟑𝟒𝟒

𝟒
= −𝟖𝟔 = 𝟖𝟔𝒇𝒆𝒆𝒕/𝒔𝒆𝒄



The position function of a stone thrown from a bridge is given by s(t) = 10t − 16t2 feet (below the bridge) after t 

seconds. (b) What is the instantaneous velocity of the stone at t = 1 second. (Note that speed = |Velocity|).

tعندللحجراللحظيةالسرعةهيما.ب = ثانية1

s(t) = 10t − 16t2

s(a) =s(1)= 10(1) – 16(1)2=10-16=-6

s(a+h) =s(1+h)= 10(1+h) – 16(1+h)2

lim
ℎ→0

)ሾ10)1+h( – 16)1+h(2] − (10)1( – 16)1(2

ℎ

= 𝒍𝒊𝒎
𝒉→𝟎

)ሾ(10+10h( – 16)1+2h+h2 )] − (−6

𝒉

= 𝒍𝒊𝒎
𝒉→𝟎

𝟏𝟎 + 𝟏𝟎𝒉 − 𝟏𝟔 − 𝟑𝟐𝒉 − 𝟏𝟔𝒉𝟐 + 𝟔

𝒉

= 𝒍𝒊𝒎
𝒉→𝟎

−𝟐𝟐𝒉 − 𝟏𝟔𝒉𝟐

𝒉
= 𝒍𝒊𝒎
𝒉→𝟎

𝒉(−𝟐𝟐 − 𝟏𝟔𝒉)

𝒉

= 𝒍𝒊𝒎
𝒉→𝟎

−𝟐𝟐 − 𝟏𝟔𝒉 = −𝟐𝟐 − 𝟏𝟔 𝟎 = −𝟐𝟐



ةمعدل التغير لدالة معين عند قيمة معينلايجاداستخدام الغاية . 4

Ex7:The cost (in dollars ) of producing x units of a certain commodity is C(x) = 50 + √ x.

(a) Find the average rate of change of C with respect to x when the production level is changed from
x = 100 to x = 169.

Cهيمعينةلسلعةxوحداتلإنتاج(بالدولار)تكلفة (x) = 50 + √ x.(أ)لـالتغيرمعدلمتوسطأوجدCبـيتعلقفيماxتغييريتمعندما
xمنالإنتاجمستوى = xإلى100 = 169.

C(x) = 50 + √ x

C(100) = 50 + √ 100=50+10=60

C(169) = 50 + √ 169=50+13=63
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1.f(x) is defined

2. lim
𝑥→𝑎

𝑓 𝑥 exists

lim
𝑥→𝑎−

𝑓(𝑥)= lim
𝑥→𝑎+

𝑓(𝑥)

3. lim
𝑥→𝑎

𝑓(𝑥)= 𝑓 𝑎



Example

𝑓 𝑥 =𝑥3 + 𝑢𝑥2 + 5 , 𝑖𝑓 𝑥 = 1 is it the function continuous or not

Solution

1. 𝑓 1 =(1)3+𝑢(1)2+5=10

2. lim
𝑥→1+

𝑓(𝑥)= (1)3+𝑢(1)2+5=10

3. 𝑓 𝑥 = lim
𝑥→1

𝑓(𝑥) It does Continuous 



𝑓 𝑥 = ൞
𝑥 + 2, 𝑥 < 2

𝑥2 − 2, 2 ≤ 𝑥 < 3
2𝑥 + 5, 𝑥 ≥ 3

1. 𝑓 𝑥 =(2)2−2 = 2
2. lim

𝑥→2−
𝑓(𝑥)= 2 + 2=2

3. lim
𝑥→2+

𝑓(𝑥)=(2)2-2=2

lim
𝑥→2

𝑓(𝑥)=(2)=2

Example



𝑓 𝑥 = ൞
𝑥 + 2, 𝑥 < 2

𝑥2 − 2, 2 ≤ 𝑥 < 3
2𝑥 + 5, 𝑥 ≥ 3

1. 𝑓 3 =2(3)+5 = 11

2. lim
𝑥→3−

𝑓(𝑥)= (3)2-2=7 

3. lim
𝑥→3+

𝑓(𝑥)=2(3)+5=11

lim
𝑥→3

𝑓(𝑥)= It does not Continuous 

Example



𝑓 𝑥 = ቊ
2𝑥 + 5, 𝑥 < −1

𝑥2 + 2, 𝑥 > −1

1. 𝑓(𝑥)=2 −1 + 5=3 
2. lim

𝑥→−1−
𝑓(𝑥)=2 −1 + 5=3

3. lim
𝑥→−1+

𝑓(𝑥)=(−1)2+1=3

lim
𝑥→−1

𝑓(𝑥)=(3)= It does Continuous 

Example
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Numerical Integration 

The numerical integration methods are approximate rules for evaluating definite integral. 
It used when we cannot compute the value of an integral exactly and specially useful for 
approximately integral of functions that are available only in graphical or tabular form.
In the present study, we will deal with three methods:

1. Trapezoidal method
2. Mid point method
3. Simpson’s rule method.



A-Trapezoidal Method: 









Mid-Point Method 

In this method, the area under the curve is divided into a number of rectangles. The curve intersects each rectangle at the 

mid-point of the top side. 





Simpson’s Rule 

Simpson’s rule is based on approximately curves with parabolas instead of line segments. Each three points are 

connected with a parabola. 
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Example 1

𝑦 = 5 𝑐𝑜𝑠−1 (1 − 𝑥2) find 𝑦−

𝒔𝒐𝒍

𝑦− =
−1

1−(1−𝑥2)2
∗-2x

=
10𝑥

1 − (1 − 𝑥2)2



Example 2

𝑖𝑓 𝑓 𝑟 = 𝑐𝑜𝑡−1
2

𝑟
+ 𝑡𝑎𝑛−1

𝑟

2
, prove that f(𝑥)−=

4

𝑟2+4

𝒔𝒐𝒍

=
−1

1+(
2

𝑟
)2

∗
−2

𝑟2
+

1

1+(
𝑟

4
)2

∗
1

2

=
2

𝑟2 + 4
+

2

𝑟2 + 4

=
1

𝑟2 + 4
𝑟2

∗
2

𝑟2
+

2

4 +𝑟2

4

∗
1

2

=
2

𝑟2 + 4
+

2

𝑟2 + 4
f(𝑥)−=

4

𝑟2 + 4



Example 3

𝑓 𝑥 = 𝑥2𝑐𝑜𝑠−1
1

𝑥
− 𝑥2 − 1 find f(𝑥)−

𝒔𝒐𝒍

= 𝑥2 ∗
−1

1−(
1

𝑥
)2

∗ (−
1

𝑥2
)+ 𝑐𝑜𝑠−1

1

𝑥
∗ 2𝑥 −

2𝑥

2 (𝑥)2−1

f(𝑥)− =
1

𝑥2−1

𝑥2

+ 2𝑥 𝑐𝑜𝑠−1
1

𝑥
−

𝑥

𝑥2−1

f(𝑥)− =
𝑥

𝑥2−1
+ 2𝑥 𝑐𝑜𝑠−1

1

𝑥
−

𝑥

𝑥2−1

f(𝑥)− = 2𝑥 𝑐𝑜𝑠−1
1

𝑥



Example 2

𝑖𝑓 𝑓 𝑘 = 𝑘 𝑎2 − 𝑘2 + 𝑎2 𝑠𝑖𝑛−1
𝑘

𝑎
, prove that f(𝑥)−=2 𝑎2 − 𝑘2 , 𝑎 𝑖𝑠 𝑐𝑜𝑠𝑖𝑠𝑡𝑎𝑛𝑡

𝒔𝒐𝒍

= 𝑘 ∗
−2𝑘

2 𝑎2−𝑘2
+ 𝑎2 − 𝑘2 + 𝑎2 ∗

1

1−𝑘2

𝑎2

*
1

𝑎

=
−𝑘

𝑎2 − 𝑘2
+ 𝑎2 − 𝑘2 +

𝑎2

2 𝑎2 − 𝑘2

=
−𝑘2 + 𝑎2 − 𝑘2 + 𝑎2

𝑎2 − 𝑘2

=
2 𝑎2 − 2 𝑘2

𝑎2 − 𝑘2
=
2 (𝑎2− 𝑘2)

𝑎2 − 𝑘2
= 2 𝑎2 − 𝑘2
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Trigonometric Function

Example

P(0,1)

P(-1,0)

P(0,-1)

P(1,0)

𝜋

2

3𝜋

2
, -

𝜋

2

𝜋 0,2 𝜋

Cos(0)=1

Sin(𝜋) = 0

Cos(
3𝜋

2
)=0

Sin(
𝜋

2
)=1

tan(0)=
𝑆𝑖𝑛 0

𝐶𝑜𝑠 0
=

0

1
= 0

tan(𝜋) =
𝑆𝑖𝑛 𝜋

𝐶𝑜𝑠 𝜋
= 

0

−1
=0

Sec(𝜋) =
1

𝐶𝑜𝑠 𝜋
=

1

−1

Csc(
𝜋

2
)= 

1

𝑆𝑖𝑛
𝜋

2

=
1

1
= 1

Sec(0)= 
1

𝐶𝑜𝑠 (0)
= 

1

1
=1

Csc(-
𝜋

2
)= 

1

𝑆𝑖𝑛 (−
𝜋

2
)
=

1

−1
=-1

P(Cos,Sin)

tan=
𝑆𝑖𝑛

𝐶𝑜𝑠

Sec=
1

𝐶𝑜𝑠

Csc=
1

𝑆𝑖𝑛



2

3

𝜋

6

𝜋

3
600

300

𝜋

4

𝜋

4

1

1

450

450

2

Sin =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=
المقابل
الوتر

Cos =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=
المجاور
الوتر

tan =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
=
المقابل
المجاور

Example:

𝐶𝑜𝑠
𝜋

3
=
1

2

𝑆𝑖𝑛
𝜋

4
=

1

2

𝑡𝑎𝑛
𝜋

6
=

1

3

𝑐𝑜𝑡
𝜋

4
=1

𝑠𝑒𝑐
𝜋

6
=

2

3

Csc
𝜋

3
=

2

3

tan
𝜋

4
= 1

Cos 𝜋 = −1

P(0,1)

P(-1,0)

P(0,-1)

P(1,0)

𝜋

2

3𝜋

2
, -

𝜋

2

𝜋 0,2 𝜋



all

tan Cos

𝜋

2
900

3𝜋

2
2700

𝜋
1800

0,2 𝜋
3600

Sin
2

𝜋

6

𝜋

3

𝜋

4

𝜋

4

1

1

2

1

3

Example:

𝐶𝑜𝑠
5 𝜋

6
= −𝐶𝑜𝑠

𝜋

6
= −

3

2

𝑆𝑖𝑛
3𝜋

4
= 𝑆𝑖𝑛

𝜋

4
=

1

2

𝑡𝑎𝑛
2 𝜋

3
= −𝑡𝑎𝑛

𝜋

3
= − 3

𝑐𝑜𝑡
7𝜋

6
= 𝑐𝑜𝑡

𝜋

6
= 3

𝑠𝑒𝑐
5 𝜋

4
= −𝑠𝑒𝑐

𝜋

4
= − 2

Csc
4𝜋

3
= −Csc

𝜋

3
=

2

3

Sin
5𝜋

3
= −

3

2

Cos
7𝜋

4
= Cos

𝜋

4
=
1

2



Homework
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