
 

 

18.TRIGONOMETRY 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By studying this lesson you will be able to, 

 Identify the trigonometric ratios sine, cosine and tangent. 
 Perform calculations related to triangles using sine, cosine 

and tangents tables. 
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consider   ̂ ; consider     ̂ ; 

 

 

Name the sides according to the given angle 

 
1) 

AC :- Hypotenuse 
 

BC  :-  ............................ 
 

AB  :- ............................ 

3) 

 
 
 
 
 
 

 
Considering α , 

2) 
PR :- ...................................... 

 
PS :- ....................................... 

 
RS :- ..................................... 

 Considering β 

Opposite side :- .......... Opposite side :- .......... 

Adjacent side  :- .......... Adjacent side  :- .......... 

 Hypotenuse side      :- .......... 
Hypotenuse side :- .......... 

Complete the exercise 18. 1 . 

( Grade 11 maths text book part -III - pg : 13) 

Identify the opposite and adjacent side of a right angle 

triangle according to a given angle. 

side 

side side 

side 
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The length of AC, AQ, AM, AT sides are given bellow by using the grid 
( measure the length by using the given squares .) 

 

 
 

Engage in the following activity, using the lengths of the sides of the triangles. 
 

T 
 
 
 
 
 

M 
 

Q 
 
 

C 
 

 

𝛉 

A B P L S 
 

A C 

A Q 

A M 

A T 
 
 
 
 
 
 
 

 Complete the table given below by considering the angle 𝛉 

Investigate the relationship between two sides of a 

right-angled triangle and an angle of the triangle. 
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Right 

angled 
triangle 

Length of 
the 

Opposite 
side 
(no of 

squares ) 

Length of 
the 

Adjacent 
side 
(no of 

squares ) 

Length of 
the  

hypotenuse 
(no of squares ) 

 

Opposite 

hypotenuse 

 

Adjacent 

hypotenuse 

 

Opposite 

Adjacent 

ABC ................. 4 5 
................. 
. 

𝟒 
= 0.8 

𝟓 
.................. 

APQ       

ALM       

AST       

 

 After completing the above table you will comprehend the relationship 

between the considered angle and the sides of the triangle.

Although the lengths of the sides of the triangle are different considering the 

angle 𝛉; 
 

                       

                    
 

 
 

= constant. 

 

𝐓𝐡𝐢𝐬 𝐂𝐨𝐧𝐬𝐭𝐚𝐧𝐭 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝐭𝐡𝐞 𝐬𝐢𝐧𝐞 𝐫𝐚𝐭𝐢𝐨 𝐨𝐟 θ . ( " in 𝛉") 
 

                       

                    
 

 
 

= constant. 

𝐓𝐡𝐢𝐬 𝐂𝐨𝐧𝐬𝐭𝐚𝐧𝐭 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝐭𝐡𝐞 𝐜𝐨𝐬𝐢𝐧𝐞 𝐫𝐚𝐭𝐢𝐨 𝐨𝐟 θ . ( "cos 𝛉") 
 

                       

                       
 

 
 

        = constant. 

𝐓𝐡𝐢𝐬 𝐂𝐨𝐧𝐬𝐭𝐚𝐧𝐭 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝐭𝐡𝐞 𝐭𝐚𝐧𝐣𝐞𝐧𝐭 𝐫𝐚𝐭𝐢𝐨 𝐨𝐟 θ ("tan 𝛉") 

   
= 
 𝑸 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐚𝐝𝐣𝐞𝐜side 

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞 
(cos θ) = 

   
= 
 𝑸 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞 side 

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞 
(sin θ) = 

 𝑸 
=  𝑸 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞 side 

𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐚𝐝𝐣𝐞𝐜𝐞𝐧𝐭 side 
(tan θ ) = 
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iii. 
Hint : use the 

Pythagoras theorem 

to find x 

5cm 
β 

ii. i. 

………… …… 
tan γ = 

………… 
= 
…… 

…… 
= 

………… …… 

………… 
cos γ = 

…… 
= 

……… …… 

……… 
sin γ = 

………… …… 
tan β = 

………… 
= 
…… 

………… 
tan a = 

…………
 

………… …… 
Cos β = 

………… 
= 

…… 

………… 
cos a = 

…………
 

13 𝑚 13 

5 
Sin β = 5 𝑚 = 

   
sin a =    

 

Exercise. 

1) Write the trigonometric ratios ( in terms of given angle. ) 
 

 

 

2).  If sin θ = 
5

 
13 

         𝜃         𝜃 
 

5          
Hint :  𝐺 𝑣   sin θ = = 

13            

 
like in the part (iii) You can use the Pythagorean 

theorem and find x and accordingly you can find     𝜃 

        𝜃 

3). If cos 𝑥 = 0.6    sin          𝑥. (Hint :  0.6 = 
6

 
10 

therefore, cos 𝑥 = 
6 

.) 
10 

 

Complete the exercise 18. 2 
( Grade 11 maths textbook part -III - pg : 17 ) 
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𝒙 
sin 600 = 

𝟓 
 

sin 600   = √
𝟑 

, 
𝟐 

 
 √𝟑  

=  
 𝒙 

𝟐 𝟓 

 

x = 
𝟓√𝟑 

𝟐 

𝒚 
cos 600 = 

𝟓 
 

𝟏     
= 

𝒚 

𝟐 𝟓 

 

y = 𝟓 
𝟐 

𝟓 𝟑 
tan 600  = 𝒙  = 𝟐 

𝒚  𝟓 
𝟐 

 

= 
𝟓√𝟑   

÷ 
𝟓 

𝟐 𝟐 
 

=
 𝟓√𝟑   

× 
𝟐 

𝟐 𝟓 
 

= √𝟑 

 

 

Trigonometric ratios for angles 300, 450, 600 

 The constant of the ratio of sin, cos and tan for each angle are different. 
 
 

 
 

 
 

Solve the following problems using the table above. 
 
 

1). i) Find x and y (Indicate the answer in surds when required.) 
 

ii) Show that tan 60
0
 = √3 . 

 

 
2). i) Find x and y (Indicate the answer in surds when 

ii) Show that tan 300 = 
𝟏

 
√𝟑 

 
required.) 



Grade 11 Trigonometry 

Zonal Education Office - Giriulla 6 

 

 

therefore θ = 300 

𝟏 

𝟐 
according to the table sin 300 = 

𝟓 

𝟏𝟎 

𝟏 

𝟐 

sin θ = 
 
sin θ = 

𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞 

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞 
sin θ = 

 

3). Find the angle θ by using the sides given 
 

 
 

4). Find the angle θ by using the sides given. 
 

 

 

 

 

 

 

 
 

 

 

 
5). 5). 

 
 
 

A 

6). Evaluate. 

D 

 

300 
5√3 cm 

E 

 

 
B 

 
 
 
 
 
 
 
 

 
450 

 
 
 

i) Find AB . 

ii) Find BD 
 

iii) Show that CE = 5√6 𝑚. 

 
C 

 

i. sin 450 + cos 450
 

ii. sin 600 cos 300 (sin 600 cos 300 = sin 600 × cos 300 ) 

iii. sin 300 cos 300 + sin 600 cos 600
 

iv. tan 450 + sin 300 + cos 600
 

vi. tan 300 cos 300 + tan 600 sin 600
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Therefore L.H.S = R.H.S 

2 
= 

1 

1 

2 2 
= 1 

√3 
= √

3 
× 

R.H.S. = sin 300 

Considering the statement given, 

L.H.S. = sin 600 × tan 300 

 If the above statement is true, the left hand side should be equal to right hand 

side ( L.H.S. = R.H.S. ) 

 Therefore, when we verify a statement like above, simplify the L.H.S. and 

R.H.S. separately and state whether L.H.S. = R.H.S 

7). Verify that sin 600. tan 300 = sin 300 
 
 

 

8). Verify the following statements. 
 

i. 
sin 30° 
    30° 

 

= tan 300
 

ii. 
sin 450 cos 450 = sin 300

 

iii. 
cos 300 tan 300 = sin 450 cos 450 + tan 450

 

    600 −     300 

iv. 
tan 300 = 

1 +     600    300 

v. Sin 600 = 2 Sin300. Cos300
 

 
 

Complete the exercise 18. 3 
( Grade 11 maths text book part -III - pg : 21 ) 
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 “Degree” is the unit that expresses the magnitude of angles. 

 A degree is further subdivided into equal parts called “minutes”. 

Therefore, 1 Degree = 60 minutes 

10  = 60/ 

 300 35/ read as 30 degrees and 35minutes. 

 Likewise 400 can be expressed as 390 60/
 

400 = 390 60/
 

Find the sin ratio of a given angle using a trigonometric 

table. 

sin 130    = sin 130 0/ = 0.2250 

 

 

 

 

 

 The trigonometric ratios for all the angles between 00 to 900 are tabulated.

 They are known as trigonometric tables. Will Identify how we can use it. 

(The tables are given in gr 11 –part III from Pg. 148 – 151.)
 

 The following examples shows how to use the natural Sin table.

1. Get the value of sin 130 (Let 130 = 130 0/ ) 
 

 

Trigonometric tables 
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sin 130 50/ = 0.2391 

sin 130 57/ = 0.2391  + 0.0020 = 0.2411 Rough Work 
 

0.2391 

+0.0020 

0.2411 

sin 130 57/ = 0.2411 

 

2. Get sin 130 50/. 

 

3. Get sin 130 57/. 
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560 40/
 

 

 

1. If sin x = 0.7716 find x . (follow the steps given in Red. ) 

 

Therefore , 
 

 

2. If sin y = 0.8363 , consider the way of finding y. 

(Follow the steps given in Blue) 

 
 0.8363 value is not available at once. 

 Then we have to consider the lowest and as well as nearest value for 

0.8363. It is 0.8355 Find the location of 0.8355. . 

 So the relevant angle is . 

 Now subtract 0.8355 from 0.8363. 

 It is (0.8363 - 0.8355) = 0.0008 . 

 Now 8 is called the mean difference. 

 The angle which it belongs is 5/. 

Therefore, If sin y = 0.8363 , y = 

y = 560 45/
 

 

 

 

 

 

 
+ 5/

 

Adding 

the Mean difference 
taken from the 

column. 
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Find the angle corresponding to a given sin ratio 

. 
If sin x = 0.7716 , Then x = 500 30/

 

10 

560 40/
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p = + 7/
 

p = 440 57/
 

If sin p = 0.7064 , 440 50/
 

Answers 

 

3. If sin p = 0.7064 , consider the way of finding y. 

 

 

 

 

 

 

 

 

 

 
 0.7064 value is not available at once. 

 Then we have to consider the lowest and as well as nearest value for 

0.7064. It is 0.7050 Find the location of 0.7050. 

 So the relevant angle is 440 50/. 

 Now subtract 0.7064 from 0.7050. 

 It is (0.7064 – 0.7050) = 0.0014. 

 Now 14 is called the mean difference. 

  But 14 is not in the Mean difference table. Then we consider the nearest 

value it is 15. 

 The angle which it belongs is 7/. 

 Therefore, 

 

 

 

 

Complete the exercise. 
 

1). Find each of the following values using trigonometric tables 

i). sin 490 ii). sin 720 20/ iii). sin 670 34/
 

2). Find the angle θ corresponding to each trigonometric ratio. 

i). sin θ = 0.3497 ii). sin θ = 0.6765 iii). sin θ = 0.4200 
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Rough work 
 

0.6168 

+0.0024 

0.6192 

tan 310  𝟒𝟔  0.6192 

Answers 

 
 

 
 

 The natural tangent table should be used when it is necessary to find the 

tangent of a given angle and the angle corresponding to the tangent. 

 
 The methodology used to find sine ratios can be followed 

 

 
Study the example given below. 

 Get tan 310 46/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tan 310 46/ = 0.6168 + 0.0024 = 0.6192 
 

 

 
 

  Engage in the exersice. 

1). Evaluate 

i). tan 630 ii). tan 260 40/ iii). tan 550 19/
 

2). Find θ. 

i). tan θ = 0. 2126 ii). tan θ = 2.628 iii). tan θ = 0.9556 
 

Find the tan ratio of a given angle using a trigonometric 

table. 



Grade 11 Trigonometry 

Zonal Education Office - Giriulla 13 

 

 

cos (430 32/) sin (460 28/ ) 

𝑧 
cos b = 𝑥 

𝑧 
sin a = 𝑥 

 

 
 

 Consider the right-angled triangle below.
 

 Accordingly sin a = cos b.

 Since the sum of the three interior angles of a triangle is 1800, 

a + b + 900 = 1800

a + b = 1800
 

a = 900 - b 
 

 Therefore
 

 

Eg : 

cos 300 = sin (900 - 300) 
cos 300 = sin 600

 

This is also confirmed by the table below 
which has been studied before. 

Eg : 

cos (430 32/ ) = sin (900 - 430 32/ ) 
cos (430 32/ ) = sin (460 28/ ) 

 
Rough work 

It can be written as 900 = 890 60’ 
890 60’ 

- 430 32’ 
460 28’ 

 

 Accordingly if you need the value of cos (430 32/ ). you can find the value 

of It is equal to the . 

The relationship between sin and cos ratios at a given 

angle 

cos b = sin (900-b) 
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 It is known that cos θ = sin (900 - θ) Therefore, you can use the Sin table 

instead of cosine table.

 The columns shown in blue in the natural sine table below are used to find sin 

ratios.

 And the things in yellow used to deal with Cosines.

Find the cos ratio of a given angle using a trigonometric 

table. 
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cos ( 520 38/ ) = 0.6070 

sin (480 40/ ) = 0.7509 

 

1. Get the value of cos (410 20/) 
 

 

 Method i : Using natural Sin table 

cos (410 20/ ) = sin (900 - 410 20/ ) 

cos (410 20/ ) = sin (480 40/ ) 

 (Using natural Sin table) get the value of sin (480 40/ )

( Follow the steps given in Red ) 

 

 Value of therefore, value of
 

Method ii : Using the Cosine table 
 

 To find the cos ratio of a considered angle using only cos you have to 

use the yellow coloumns in the above table’.

 The value of cos (410 20 ‘) can be obtained as 0.7509 by the steps shown 

in green in the table above.

 
2. Find the value of cos ( 520 38/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
cos ( 520 38/ ) = 0.6088 - 0.0018 = 0.6070 

Rough work 
 

0.6088 

- 0.0018 

0.6070 

cos (410 20/ ) also 0.7509 

Rough Work 
900 = 890 60’ 

 

890  60’ 
- 410 20’ 

480 40’ 
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If cos x = 0.6583, then x =  480 50/
 

 

 
 

 

1. If cos x = 0.6583 consider the way of finding x.(follow the things in RED ) 
 

 

 

2. If cos y = 0.5885  find the value of y (consider the things in Blue) 

 0.5885 value is not available at once.

 Then we have to consider the lowest and as well as nearest value for

0.5885. It is 0.5878 Find the location of 0.5878. 

 So the relevant angle is 530 60/.

 Now subtract 0.5878 from 0.5885.

 It is (0.5885 – 0.5878) = 0.0007.

 Now 0.0007 is called the mean difference.

 The angle which it belongs is 3/.

 There for

Subtract 
the Mean difference 

taken from the 
column. 

If cos y = 0.5885 , y = 

y = 530 57 

- 3/
 

 

Find the angle corresponding to a given cos ratio 

530 60/
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Answers 

iii) iv) 

x 

 

Exercise. 

1). Evaluate by using the trigonometric tables . 

i). cos 620 ii). cos 290 50/ iii). cos 350 26/
 

2). Find θ. 

i). cos θ = 0. 7660 ii). cos θ = 0.9100 iii). cos θ = 0.4136 
 

 

 

Complete the exercise 18. 4 
( Grade 11 maths text book part -III - pg : 29 ) 

 
 

Solve using the trigonometric tables. 
 

1) Find x and y . 

i) ii) 
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iii) 

 
Angles in horizontal plane. 

2) Find θ. 

i) 

 

 

 

 

 

 

 

 

 

 

 
 

Complete the excersice 18. 5 

( Grade 11 maths text book part -III - pg : 31- 32 ) 
 
 

 

 
 Prior knowledge of bearings is required here.

 It shows the location of another place related to one place.

 The magnitude of the angle measured clockwise from north to the 

location is indicated by three digits.

 

 Let's solve the following problem.

 

Below it is given how a paddy field,Hii tree, and a well located.The hii tree 

is located 50m away on a bearing of 0300 from the well. A coner of the 

paddy field is observerd on a bearing of 1200 by the Hii tree. The same 

coner of the paddy field is appeared on a bearing of 0800 from the well. 

i) Sketch the diagram and identify the right angled triangle. 

ii) 

iv) 
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N 

N 

 

ii) Find the least distance from the well to that coner of the paddy field 

using the trignometric tables. 
 

 

Let's see how to solve the above problem. 
sketch the diagram 

T – Hii tree 

W – well 

P – coner of the paddy field 
 
 

 

Identify the right angled triangle . N 

a + 300 = 1800 (Allied angles ) 

a = 1500
 

a + b + 1200 = 3600 (Sum of angles around the point ) 

b = 900
 

   N  

Therfore WPT is a right-angled triangle. 

Hence  c + 300 = 800 c = 500
 

 

 

 

 

Consider the WPT triangle. 

( It is considered x as the lenear distance from the well to the corner of the paddy field.) 

𝑇𝑊 (adjecent) 
cos 500  = 

 

cos 500  = 

 
0.6428 = 

 
𝑥  = 

 
 

 𝑊 (hypotenues) 

50 

𝑥 

50 
 

 

𝑥 

50 

0.6428 
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𝑥 = 
50 

 
 

0.6428 
 

lg 𝑥 = lg ( 
50 

) 
0.6428 

= lg 50 - lg 0.6428 

= 2.6990 -1 . 8080 

= 1.8910 

𝑥 = antilog 2.8910 

= 77.8 

 𝑥 = 77.8 m 

 
 
 
 
 
 

 
Complete the excersice 18. 7 
( Grade 11 maths text book part -III - pg : 38 - 39 ) 

 

 

 
 
 

 Recall on angle of elevation and angle of depression.

 Assume that the eye level and the ground level is parallel. Angle of elevation 
and angle of depression are always made with the horizontal level.

 An angle of elevation is defined as the angle formed between the line 
of vision and the eye level of an observer is looking at an object 
above the eye level. 

 An angle of depression is defined as the angle formed between the 
line of vision and the eye level (horizontal level) of an observer 
when the observer is looking at an object below the eye level. 

 
 
 
 
 
 
 
 

Eye Level 

 
Angles on vertical plane. 



Grade 11 Trigonometry 

Zonal Education Office - Giriulla 21 

 

 

= 

𝑥 

  Let's see how to solve the problem below.
. 

It is necessary to construct a cubical 
from the base of the tower to observe the 
top of a 70 m high vertical tower. The 
angle of elevation of the top of the 
tower, from the cubical should be 400 
321 
By sketching the diagram we can find the 

distance from tha base of the tower. 
 

 

We can select the tangent ratio according to the given data (opposite and the 
adjacent) 

 

tan 40032/ 
7 0

 
𝑥 

0.8551  =
 70

 

0.8551 𝑥 = 70 

70 
𝑥 = 

0.8551 
 

= 81.86 
 

If 𝑥 is the distance from the base of the tower to the cubical 

𝑥 = 82 m (to the nearest meter) 

 

   Work on exercise. 

1). Here is an image of a 4.5 m tall (AB) tree 

on a horizontal plane and CD is a tower 50 

m away from it, the angle of elevation of 

the tower is 420
 

i) Copy the diagram and insert the 

given data into the figure. 

ii) By using the trigonometric 

tables find the height of the 

tower to the nearest second 

Complete the exercise 18. 7 
( Grade 11 maths text book part -III - pg : 35 - 36 ) 

sketch the diagram 

lg x = lg 70 - lg 0.8551 

= 1.8451-1 . 9321 

= 1.9130 
 

x = antilog 1.9130 
 

x = 81.83 

) 
0.8551 

70 
lg x = lg( 
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Revision exercise 
 

1). In  the  given  figure the ratio 
𝑥   

describes the 
𝑧 

trigonometric ratio of , 
 

i) tan a ii). cos a iii). cos b iv). sin b 

 

2). Fill the blank according to the diagram given. 
……… 

sin θ = 
8 

 
3). The figure shows a circle where the center is O 

points. P, Q and R lien on the circumference. Write 

trigonometric ratio of cos θ in terms of the sides 

of the relevant triangle. 

4).If tan θ = 
5 

, find cos θ. 
12 

 

5). Evaluate x from the given figure. 

6). This is circle where the center O and the diameter 

is 10cm.The length of the chord is AB = 8 cm. Write 

down the trigonometric ratio of cos x. 
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7). According to the imformation given in the diagrm 

sin 𝑥 
write in its simplest form.write the sin 

cos 𝑥 

and cosine ratio and simlify the given expression. 

 

8). Evaluate cos ( 90 – x) using the data in the figure. 

 

 
 


