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Chapter 1

(1) Trigonometric Functions I
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Table 1-1: Special angles (0°, 30°, 45°, 60° and 90°)
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𝟎 𝟑𝟎° 𝟒𝟓° 𝟔𝟎° 𝟗𝟎°

𝐬𝐢𝐧𝜽 0 1

2
2

2

3

2

1

𝐜𝐨𝐬𝜽 1 3

2

2

2

1

2

0

𝐭𝐚𝐧𝜽 0 3

3

1 3 ∞
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Table 1-2: Clockwise angles and their anticlockwise equivalents illustrated for the four quadrants 
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Quadrant Anti-clockwise measurement range Clockwise measurement range

First 0 ≤ 𝜃 ≤ 90° −270° < 𝜃 ≤ −360°

Second 90 < 𝜃 ≤ 180° −180° < 𝜃 ≤ −270°

Third 180° < 𝜃 ≤ 270° −90° < 𝜃 ≤ −180°

Fourth 270° < 𝜃 ≤ 360° 0 ≤ 𝜃 ≤ −90°
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Table 1-3: Sign (positive and negative) of the three trigonometric ratios in the four quadrants illustrated
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1st  Quadrant 2nd Quadrant 3rd Quadrant 4th  Quadrant

𝒔𝒊𝒏𝜽 Positive Positive Negative Negative

𝒄𝒐𝒔 𝜽 Positive Negative Negative Positive

𝒕𝒂𝒏𝜽 Positive Negative Positive Negative
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Table 1-4: Equations for determining equivalent angles in the four quadrants 
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Quadrant Equation Illustration

First NA NA

Second 180° − 𝜃 ▪ 𝑠𝑖𝑛 180° − 𝜃 = 𝑠𝑖𝑛 𝜃

▪ 𝑐𝑜𝑠 180° − 𝜃 = − 𝑐𝑜𝑠 𝜃

▪  𝑡𝑎𝑛 180° − 𝜃 = − 𝑡𝑎𝑛 𝜃

Third 180° + 𝜃 ▪ 𝑠𝑖𝑛 180° + 𝜃 = − 𝑠𝑖𝑛 𝜃

▪ 𝑐𝑜𝑠 180° + 𝜃 = − 𝑐𝑜𝑠 𝜃

▪ 𝑡𝑎𝑛 180° + 𝜃 = 𝑡𝑎𝑛 𝜃

Fourth 360° − 𝜃 ▪ 𝑠𝑖𝑛 360° − 𝜃 = − 𝑠𝑖𝑛 𝜃

▪ 𝑐𝑜𝑠 360° − 𝜃 = 𝑐𝑜𝑠 𝜃

▪ 𝑡𝑎𝑛 360° − 𝜃 = − 𝑡𝑎𝑛 𝜃

http://www.dszak.com/


For more resources, kindly visit: www.dszak.com

Foundation Mathematics for Engineers and Scientists with Worked Examples, 1e
Shefiu Zakariyah, PhD, CEng, SMIEEE, MIET, AMIMA

Copyright ©2024 by Routledge
For more resources, kindly visit: www.dszak.com

Table 1-5: Special angles (angles between 90° and 360°)  
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𝟎 𝟗𝟎° 𝟏𝟖𝟎° 𝟐𝟕𝟎° 𝟑𝟔𝟎°

𝐬𝐢𝐧 𝜽 0 1 0 −1 0

𝐜𝐨𝐬 𝜽 1 0 −1 0 1

𝐭𝐚𝐧𝜽 0 ∞ 0 −∞/∞ 0
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Table 1-6: Sine function in the interval 0 ≤ 𝜃 ≤ 360° illustrated 
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𝜽 𝟎° 𝟑𝟎° 𝟔𝟎° 𝟗𝟎° 𝟏𝟐𝟎° 𝟏𝟓𝟎° 𝟏𝟖𝟎° 𝟐𝟏𝟎° 𝟐𝟒𝟎° 𝟐𝟕𝟎° 𝟑𝟎𝟎° 𝟑𝟑𝟎° 𝟑𝟔𝟎°

𝐬𝐢𝐧 𝜽 0 0.5 0.866 1 0.866 0.5 0 −0.5 −0.866 −1 −0.866 −0.5 0
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Table 1-7: Cosine function in the interval 0 ≤ 𝜃 ≤ 360° illustrated 
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𝜽 𝟎° 𝟑𝟎° 𝟔𝟎° 𝟗𝟎° 𝟏𝟐𝟎° 𝟏𝟓𝟎° 𝟏𝟖𝟎° 𝟐𝟏𝟎° 𝟐𝟒𝟎° 𝟐𝟕𝟎° 𝟑𝟎𝟎° 𝟑𝟑𝟎° 𝟑𝟔𝟎°

𝐜𝐨𝐬 𝜽 1 0.866 0.5 0 −0.5 −0.866 −1 −0.866 −0.5 0 0.5 0.866 1
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Table 1-8: Tangent function in the interval 0 ≤ 𝜃 ≤ 360° illustrated 
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𝜽 𝟎° 𝟑𝟎° 𝟔𝟎° 𝟗𝟎° 𝟏𝟐𝟎° 𝟏𝟓𝟎° 𝟏𝟖𝟎° 𝟐𝟏𝟎° 𝟐𝟒𝟎° 𝟐𝟕𝟎° 𝟑𝟎𝟎° 𝟑𝟑𝟎° 𝟑𝟔𝟎°

𝐭𝐚𝐧𝜽 0 0.5774 1.7321 ∞ −1.7321 −0.5774 0 0.5774 1.7321 ∞ −1.7321 −0.5774 0
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