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What is 𝜋

(𝜋) ثابت  أوالتاارة بت هو ثا
ريتتتتات يمتتتتلوا      تتتتو  

.والفيزياءالةياضيات 

لا يمكتتتم يلي تتـ بكتتتر

وي  شتةي منلـ ولكتم يما

≈=تقةيبا 
22

7
3.14

The number 𝜋 is a
mathematical constant.
Originally defined as the
ratio of a circle's
circumference to its
diameter.

كمتةي غير اد حقيقي هو 
 تت  أي لا يمكتتتم كلابلتتـ 

شكل 
𝑎

𝑏
 تادا  𝑎,𝑏حيث

.صحيحا 

Irrational 
number
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Angles can be measured in

Angles:

What is Radian?

ة هتتي وحتتا   يتتاا ل زوايتتا ا متتلوي

وهتتي  الوحتتا  الة تتمية ا  لمتتا  

ضتتمتم النمتتا  التتاود ل وحتتاات 

.يزياءا ملوامة   الةياضيات والف

𝜋 𝑟𝑎𝑑 = 180°

1° =
𝜋

180
𝑟𝑎𝑑 = 0.017 𝑟𝑎𝑑

1

2

3

The angle given by a complete revolution contains 

الأ ةاف degrees

radians
𝑟𝑎𝑑

°

360° =  2𝜋 rad.

1 𝑟𝑎𝑑 =
1800

𝜋
≈ 57.3°
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Examples: 

1. Convert from degrees 
to radian.

60°

2. Convert from radian
to degrees.

1

2 −315° =

5𝜋

4
𝑟𝑎𝑑1

−7𝜋

2
𝑟𝑎𝑑2

3 −3

8
𝜋 𝑟𝑎𝑑
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Degrees 0° 30° 45° 60° 90° 120° 135 150° 180 270° 360°

Radians 0
𝜋

6

𝜋

4

𝜋

3

𝜋

2
2𝜋

3

3𝜋

4

5𝜋

6
𝜋

3𝜋

2
2𝜋

In Calculus we use radians to measure angles 
except when otherwise indicated. 
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For an acute angle 𝜃 the six trigonometric
Functions are defined as ratios of lengths
of sides of a right triangle as follows:

6. cot 𝜃 =
𝑎𝑑𝑗

𝑜𝑝𝑝

The Trigonometric
Functions

1. sin 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝

2. cos 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝

3. tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

4. csc 𝜃 =
ℎ𝑦𝑝

𝑜𝑝𝑝

5. sec 𝜃 =
ℎ𝑦𝑝

𝑎𝑑𝑗

adjacent

opposite

𝜃
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1. sin
𝜋

6
=
1

2

2. cos
𝜋

6
=

3. tan
𝜋

6
=

1. sin
𝜋

3
=

2.cos
𝜋

3
=

3. tan
𝜋

3
=

sin
𝜋

4
=

1

2

cos
𝜋

4
=

tan
𝜋

4
=

The Trigonometric
Functions

1

𝝅

𝟑

1

1

𝝅

𝟒

Recall that: 

Pythagoras' Theorem

𝑎2 + 𝑏2 = 𝑐2

𝑎

𝑐 𝑏
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The sign of the trigonometric functions
for angles in each of the four quadrants
can be remembered by the quote :

Remark: 

AS

T C

“All Students Take Calculus”.

+ve

+ve

+ve

+ve
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𝜃 0
𝜋

6

𝜋

4
𝜋

3

𝜋

2

2𝜋

3

3𝜋

4

5𝜋

6
𝜋

3𝜋

2

2𝜋

𝑠𝑖𝑛𝜃 0
1

2

1

2

3

2
1 3

2

1

2

1

2
0 −1 0

𝑐𝑜𝑠𝜃 1 3

2

1

2

1

2
0 −

1

2
−

1

2
−

3

2
−1 0 1

The following table gives some value of 
𝐬𝐢𝐧 𝜽 and 𝐜𝐨𝐬 𝜽
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If 𝑐𝑜𝑠 𝜃 =
2

5
, 0 < 𝜃 <

𝜋

2
, find the 

other five trigonometric functions 
of 𝜃.

𝑥2 + 4 = 25

𝑥2 = 25 − 4 = 21

⇒ 𝑥 = ± 21

(Pythagorean) 

As  𝜃 in the 1st quadrant
⇒ all trigonometry functions are postive:

sin 𝜃 =
21

5
cos 𝜃 =

2

5

tan 𝜃 =
21

2
csc 𝜃 =

5

21

sec 𝜃 =
5

2

cot 𝜃 =
2

21

Examples: 

𝜃 is in the first quadrant

Solution 
: 

2

x5

If 𝑐𝑜𝑡 𝛽 = 3 , 𝜋 < 𝛽 < 2𝜋, find the
other five trigonometric functions
of 𝜃.

1

2

Solution 
: 

𝛽 is in the 3rd or 4th quadrant. 

tan 𝛽 =
1

3
, as tan𝛽 is positive.

⇒ 𝛽 is in the 3rd quadrant.

sin 𝛽 = −
1

10
cos 𝛽 =

−3

10

tan𝛽 =
1

3
csc 𝛽 = − 10

sec 𝛽 = −
10

3 cot 𝛽 = 3

3

1x
12 + 32 = 𝑥2

⇒ 𝑥 = ± 10

12/10/1442DR. Rola Asaad Hijazi10



Degrees 0° 30° 45° 60° 90° 120° 135 150° 180 270° 360°

Radians 0
𝜋

6

𝜋

4

𝜋

3

𝜋

2
2𝜋

3

3𝜋

4

5𝜋

6
𝜋

3𝜋

2
2𝜋

In Calculus we use radians to measure angles 
except when otherwise indicated. 
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csc 𝜃 =
1

sin 𝜃
sec 𝜃 =

1

cos 𝜃

cot 𝜃 =
1

tan 𝜃
tan 𝜃 =

sin 𝜃

cos 𝜃

cot 𝜃 =
cos 𝜃

sin 𝜃

sin2 𝜃 + cos2 𝜃 = 1

1 + tan2 𝜃 = sec2 𝜃

1 + cot2 𝜃 = csc2 𝜃

sin −𝜃 = −sin 𝜃

cos(−𝜃) = cos(𝜃)

sin(2𝜋 + 𝜃) = sin 𝜃

cos(2𝜋 + 𝜃) = cos 𝜃

sin 2𝑥 = 2 sin 𝑥 cos 𝑥

cos 2𝑥 = cos2 𝑥 − sin2 𝑥

1

2

Trigonometric Identities 

3

4

5
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All Trigonometric Functions are odd functions except 
𝑐𝑜𝑠𝑥 and 𝑠𝑒𝑐𝑥 are even functions.



12/10/1442DR. Rola Asaad Hijazi13

𝑬𝒙𝒕𝒓𝒂 𝑬𝒙𝒂𝒎𝒑𝒍𝒆𝒔:

Evaluate sin(−
3𝜋

2
)

Evaluate sec(−
𝜋

3
)

If 𝑠𝑖𝑛𝑥 =
1

5
, 𝑎𝑛𝑑 𝑐𝑜𝑠𝑥 =

2

5

Find

1

2

3

sin2𝑥 and    cos2𝑥



Graphs of  the 
Trigonometric Functions 

Domain =

Range =

𝑜𝑑𝑑 or even 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

Symmetric about _ _ _ _

Is it 1-1 ?

𝝅0−𝝅

𝟏

-𝟏

𝒇 𝒙 = 𝐬𝐢𝐧 𝒙1

𝟐𝝅−𝟐𝝅
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Period of sin 𝜃 =



Graphs of  the 
Trigonometric Functions 

2 𝒇 𝒙 = 𝐜𝐨𝐬𝒙

𝟐𝝅𝝅/2−𝝅/2

𝟏

-𝟏

Period of cos x

Domain =

Range =

𝑜𝑑𝑑 or even 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

Is it 1-1 ? 12/10/1442DR. Rola Asaad Hijazi15

Symmetric about _ _ _ _



Graphs of  the 
Trigonometric Functions 

Vertical 
asymptotes3 𝒇 𝒙 = 𝒕𝒂𝒏𝒙

Period of tan x

Domain = 

Range =

𝑜𝑑𝑑 or even 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

Is it 1-1 ? 12/10/1442
DR. Rola Asaad Hijazi
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Symmetric about _ _ _ _



Graphs of  the 
Trigonometric Functions 

4 𝒇 𝒙 = 𝒄𝒔𝒄𝒙

Graphs of  the 
Trigonometric Functions 

4 𝒇 𝒙 = 𝒄𝒔𝒄𝒙

Period of 𝒄𝒔𝒄𝒙

Domain =

Range =

𝑜𝑑𝑑 or even 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

Is it 1-1 ?Vertical asymptotes: 12/10/1442DR. Rola Asaad Hijazi17

Symmetric about _ _ _ _



Graphs of  the 
Trigonometric Functions 

5 𝒇 𝒙 = 𝒔𝒆𝒄𝒙

Period of sec x

odd or even 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

Symmetric with respect _ _ _ _

Is it 1-1

Vertical asymptotes:

Domain =

Range =
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Graphs of  the 
Trigonometric Functions 

6 𝒇 𝒙 = 𝒄𝒐𝒕𝒙

Period =
Domain =
Range =

Odd or even function

Symmetric about _ _ _ _

Is it  1-1Vertical asymptotes 
12/10/1442
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homework
1 -11 (odd) , 29 – 33 (odd)
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