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Trigonometry: 

 Related to Right angled triangle 

 

 

  

 

 

 

 Suppose we mark the angles other than the right angle. We can 
mark either BAC or ACB,  which are always acute angles. 
The marked angle is denoted  as '' (Greek letter - read as 
theta) 

 The side which is opposite to  is called opposite side and the 
other one is adjacent. 

 The sides related to “ߠ”  
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sinࣂ 
Opposite side
Hypotenuse

 
۰ۯ
۱ۯ

 
૚

ી܋܍ܛܗ۱
 

Cosࣂ 
Adjacent side
Hypotenuse

 
۰۱
۱ۯ

 
૚

ી܋܍ܛ
 

Tanࣂ 
Opposite side
Adjacent side

 
۰ۯ
۰۱

 
૚

ીܜܗ܋
 

Cosecࣂ 
Hypotenuse

Opposite side
 

۱ۯ
۰ۯ

 
૚

ીܖܑܛ
 

secࣂ 
Hypotenuse

Adjacent side
 

۱ۯ
۰۱

 
૚

ીܛܗ܋
 

Cotࣂ 
Adjacent side
Opposite side

 
۰۱
۰ۯ

 
૚

ીܖ܉ܜ
 

 

Formulae 
૛ܖܑܛ .1 ૛ܛܗ܋ + ࣂ  1 = ࣂ

૛ܜܗ܋ + 1 .2 ૛܋܍ܛܗ܋ = ࣂ  ࣂ

૛ܖ܉ܜ .3  ࣂ૛܋܍ܛ = 1 + ࣂ

 

A
dj

ac
en

t 
si

de
 

Opposite side 
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Trigonometry ratios of complimentary angles 
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EXERCISE13.1 

I. Find sin  and cos for the following  
 

 

 

 

 

sinી 
܍܌ܑܛ ܍ܜ܌ܑܛܗܘܘ۽
܍ܛܝܖ܍ܜܗܘܡ۶  

૛૝
૛૞

 

Cosી ܍܌ܑܛ ܜܖ܍܋܉ܒ܌ۯ
܍ܛܝܖ܍ܜܗܘܡ۶  

ૠ
૛૞

 

 

 

 

 

 

 

 

 

sinࣂ 
܍܌ܑܛ ܍ܜ܌ܑܛܗܘܘ۽
܍ܛܝܖ܍ܜܗܘܡ۶  

૚૞
૛૞

 

Cos܍܌ܑܛ ܜܖ܍܋܉ܒ܌ۯ ࣂ
܍ܛܝܖ܍ܜܗܘܡ۶  

૛૙
૛૞
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sinી 
܍܌ܑܛ ܍ܜ܌ܑܛܗܘܘ۽
܍ܛܝܖ܍ܜܗܘܡ۶  

૚૙
૛૞

 

Cosી ܍܌ܑܛ ܜܖ܍܋܉ܒ܌ۯ
܍ܛܝܖ܍ܜܗܘܡ۶  

૛૝
૛૞

 

 
 

II.  Find the following : 

1. If sin x = ଷ
ହ
,  cosec x =   ହ

ଷ
 

2. If cos x = ଶସ
ଶହ

  , sec x     =   ଶହ
ଶସ

 

3. If tan x - ଻
ଶସ

    , cot x     =    ଶସ
଻
 

4. If cosec x = ଶହ
ଵହ

   , sin x     =       ଵହ
ଶହ

 

5. If sin A = ଷ
ହ
  and cos A =  ସ

ହ
 , tan A =ଷ

ସ
 

6. If cot A = ଼
ଵହ

  and  sin A = ଵହ
ଵ଻

 , cos A = ଼
ଵ଻

 

III. Solve :  

1. Given tan A = ଷ
ହ
 ,find the value of sin  and cos . 

         tan A= ୌ୷୮୭୲ୣ୬୳ୱୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

  =     ଷ
ସ
 

By Pythagoras Theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
(Hypotenuse)2 = 32 + 42  
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(Hypotenuse)2 = 9 +16 
(Hypotenuse)2 = 25 
Hypotenuse = √25 
Hypotenuse = 5 
Sin A = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    

ୌ୷୮୭୲ୣ୬୳ୱୣ
 

Sin A = ଷ
ହ
 

Cos A = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

 

Cos A = ସ
ହ
 

2. Given cot  = ଶ଴
ଶଵ

 determine cos � and cosec �� 

Cot  = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

= ଶ଴
ଶଵ

 

By Pythagoras Theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2 

( Hypotenuse)2 = 212 + 202  

(Hypotenuse)2 = 441 +400 
(Hypotenuse)2 = 841 
Hypotenuse = √841 
Hypotenuse = 29 
cos  = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

ୌ୷୮୭୲ୣ୬୳ୱୣ
 

cos  = ଶ଴
ଶଽ

 

cosec  = ୌ୷୮୭୲ୣ୬୳ୱୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 

cosec  = ଶଽ
ଶଵ

 

3. Given tan A = ଻
ଶସ

 ,Find the other trigonometric ratio of angle A. 

tan A= ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

= ଻
ଶସ

 

By Pythagoras Theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
(Hypotenuse)2 = 72 + 242  

(Hypotenuse)2 = 49 +576 
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        (Hypotenuse)2 = 625 

Hypotenuse = √625 
Hypotenuse = 25 
Sin A  = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    

ୌ୷୮୭୲ୣ୬୳ୱୣ
=   ଻

ଶହ
 

Cos A = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

 =    ଶସ
ଶହ

 

cosec A = ୌ୷୮୭୲ୣ୬୳ୱୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 = ଶହ
଻
 

sec A = ୌ୷୮୭୲ୣ୬୳ୱୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ 

 = ଶହ
ଶସ

 

Cot A = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 = ଶସ
଻
 

4. If 2 sin  = √3 , Find  cos , tan  and cot  + cosec  . 
2 sin  = √3 

    sin  = √ଷ
ଶ

= ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    
ୌ୷୮୭୲ୣ୬୳ୱୣ

 

By  Pythagoras theorem 
( Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
22 = (√3)2 + (Adjacent side)2  
4 = 3 + (Adjacent side)2  
4-3  = (Adjacent side)2  
1 = (Adjacent side)2  
Adjacent side = 1 
Cos  = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

ୌ୷୮୭୲ୣ୬୳ୱୣ
 = ଵ

ଶ
 

Tan  = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

=√ଷ
ଵ

 

Cot   + Cosec   
=  ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
 + ୌ୷୮୭୲ୣ୬୳ୱୣ

୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
 

= ଵ
√ଷ

 + ଶ
√ଷ

 

= ଷ
√ଷ

 

= √ଷ × √ଷ
√ଷ

 

= √૜ 
 

ඥ3
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5. If 3 tan  = 1, Find sin , cos  and  cot . 

3 tan  = 1 
Tan  =ଵ

ଷ
 = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
 

By Pythagoras theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
( Hypotenuse)2 = 12 + 32  

(Hypotenuse)2 = 1 + 9 
(Hypotenuse)2 = 10 
Hypotenuse = √10 
Sin  = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    

ୌ୷୮୭୲ୣ୬୳ୱୣ
= ଵ
√ଵ଴

 

Cos  = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

 = ଷ
√ଵ଴

 

Cot  = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 = ଷ
ଵ
 

6. If sec x = 2 ,then find sin x, tan x, cot x ಮತುÃ cot x + cosec x . 

sec x = 2  = ୌ୷୮୭୲ୣ୬୳ୱୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ 

 

By Pythagoras theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
22 = (Opposite side)2 + 12  
4 = (Opposite side)2  + 1  
4-1  = (Opposite side)2 
3 = (Opposite side)2 
(Opposite side)2  = 3 
Opposite side = √3 

Sin x = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

=√ଷ
ଶ

 

Cot x = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 = ଵ
√ଷ

 

Tan  = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

=√ଷ
ଵ

 

cot x + cosec x 
= ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ

୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
 + ୌ୷୮୭୲ୣ୬୳ୱୣ

୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ
 

= ଵ
√ଷ

  + ଶ
√ଷ

 

www.InyaTrust.com

www.InyaTrust.com
www.inyatrust.com


SSLC CLASS NOTES CHAPTER-13 : TRIGONOMETRY 

Yakub Koyyur, GHS Nada, Belthangady Taluk, D.K. & Sunil Krishnashetty   Inyaturst 
 

= ଷ
√ଷ

 

= √ଷ × √ଷ
√ଷ

 

= √૜ 
7. If 4 sin A – 3 cos A = 0 , find  sin A, cos A, sec A ಮತುÃ cosec A.  

4 sin A = 3 cos A 
sin A = ଷ

ସ
 cos A 

ୱ୧୬ ୅
ୡ୭ୱ ୅

 =  ଷ
ସ
 

Tan A = ଷ
ସ
 = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
 

By Pythagoras theorem 
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
(Hypotenuse)2 = 32 + 42  

(Hypotenuse)2 = 9 + 16 
(Hypotenuse)2 = 25 
Hypotenuse = √25 
Hypotenuse = 5 
Sin A = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    

ୌ୷୮୭୲ୣ୬୳ୱୣ
=ଷ
ହ
 

Cos A = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

 = ସ
ହ
 

cosec A = ୌ୷୮୭୲ୣ୬୳ୱୣ
୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ

 = ହ
ଷ
 

sec A = ୌ୷୮୭୲ୣ୬୳ୱୣ
୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ 

 = ହ
ସ
 

8. If 13 sin A = 5 and A  is acute,find the value of  ହ ୱ୧୬஺ିଶୡ୭ୱ஺
୲ୟ୬஺

  
13 sin A = 5   
 sin A = ହ

ଵଷ
  = ୓୮୮୭ୱ୧୲ୣ ୱ୧ୢୣ    

ୌ୷୮୭୲ୣ୬୳ୱୣ
 

 By Pythagoras theorem  
 (Adjacent side)2 = (Opposite side)2 + (Adjacent side)2  
132 = 52 + (Adjacent side)2  
169 = 25 + (Adjacent side)2  
169-25  = (Adjacent side)2  
144 = (Adjacent side)2  
(Adjacent side)2 = 144 
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Adjacent side = √144 
Adjacent side = 12 
5 sin ܣ − 2 cosܣ

tanܣ
 

= 
ହ ో౦౦౥౩౟౪౛ ౩౟ౚ౛

ౄ౯౦౥౪౛౤౫౩౛ ିଶ ఽౚౠ౗ౙ౛౤౪ ౩౟ౚ౛ 
ౄ౯౦౥౪౛౤౫౩౛  

ో౦౦౥౩౟౪౛ ౩౟ౚ౛
ౄ౯౦౥౪౛౤౫౩౛

 

= 
ହ× ఱ

భయିଶ×భమ
భయ

ఱ
భమ

 

= 
మఱ
భయି

మర
భయ

ఱ
భమ

 

= ଶହିଶସ
ଵଷ 

 x ହ
ଵଶ

 

= ଵ
ଵଷ

 x ହ
ଵଶ

 

= ଵଶ
଺ହ

 

9. If cos  = ହ
ଵଷ

 and  is acute, find the value of  ହ ୲ୟ୬  ାଵଶୡ୭୲ 
ହ ୲ୟ୬  ିଵଶୡ୭୲ 

  

cos  = ହ
ଵଷ

= ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ 
ୌ୷୮୭୲ୣ୬୳ୱୣ

 

By Pythagoras theorem  
(Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  
132 = (Opposite side)2 + 52  
169 = (Opposite side)2  + 25 
169-25  = (Opposite side)2 
144 = (Opposite side)2 
(Opposite side)2  = 144 
Opposite side = √144 
Opposite side = 12 
 ହ ୲ୟ୬  ାଵଶ ୡ୭୲ 
ହ ୲ୟ୬  ିଵଶ ୡ୭୲ 

 

=  
ହ × భమ 

ఱ ା ଵଶ × ఱభమ
ହ × భమఱ ିଵଶ × ఱభమ

 

=  ଵଶାହ
ଵଶିହ 

 

= ଵ଻
଻
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10.   If 13 cos  - 5 = 0 ,find  ୱ୧୬  ାୡ୭ୱ 
ୱ୧୬  ିୡ୭ୱ 

  

       13 cos  - 5 = 0 

       13 cos   = 5 

        cos   = ହ
ଵଷ

 = ୅ୢ୨ୟୡୣ୬୲ ୱ୧ୢୣ
ୌ୷୮୭୲ୣ୬୳ୱୣ

 

        By Pythagoras theorem  

           (Hypotenuse)2 = (Opposite side)2 + (Adjacent side)2  

          132 = (Opposite side)2 + 52  

          169 = (Opposite side)2  + 25 

          169-25  = (Opposite side)2 

          144 = (Opposite side)2 

          (Opposite side)2  = 144 

           Opposite side = √144 

          Opposite side = 12 

sin  + cos 
sin  − cos  

          = 
ో౦౦౥౩౟౪౛ ౩౟ౚ౛    
ౄ౯౦౥౪౛౤౫౩౛ ାఽౚౠ౗ౙ౛౤౪ ౩౟ౚ౛

ౄ౯౦౥౪౛౤౫౩౛  
ో౦౦౥౩౟౪౛ ౩౟ౚ౛    
ౄ౯౦౥౪౛౤౫౩౛ ି ఽౚౠ౗ౙ౛౤౪ ౩౟ౚ౛

ౄ౯౦౥౪౛౤౫౩౛

 

          = 
భమ
భయା ఱభయ
భమ
భయି ఱభయ

 

          = 
భమశఱ
భయ

భమషఱ
భయ

 

          = 
భళ
భయ
ళ
భయ

 

         = ૚ૠ
ૠ

 

 

 

www.InyaTrust.com

www.InyaTrust.com
www.inyatrust.com


SSLC CLASS NOTES CHAPTER-13 : TRIGONOMETRY 

Yakub Koyyur, GHS Nada, Belthangady Taluk, D.K. & Sunil Krishnashetty   Inyaturst 
 

 

EXERCISE 13.2 

I. Answer the following questions: 
(1) What trigonometric ratios of angles from 00 to 900 

are equal to 0? (2)  Which trigonometric ratios of angles 

from 00 to 900 are equal to 1? (3)  Which trigonometric 

ratios of angles from 00 to 900 are equal to0.5?  

(4)  Which trigonometric ratios of angles from 00 to 900 

are not defined? (5)  Which trigonometric ratios of 

angles from 00 to 900 are equal? 

(1)What trigonometric ratios of angles from 00to 900are equal to 0?  
Sin 00 = 0 
Cos 900 = 0 
Tan 00 = 0  
Cot 900 = 0 
(2)  Which trigonometric ratios of angles from 00 to 900 are  
equal to 1?  
Sin 900 = 1 
Cos 00 = 1 
Tan 450 = 1 
Cosec 900 = 1 
Sec 00 = 1 
Cot 45 0 = 1 
(3) Which trigonometric ratios of angles from 00to 900are equal to 
0.5 ? 
Sin 300 = ଵ

ଶ
 

Cos 600 = ଵ
ଶ
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(4) Which trigonometric ratios of angles from 00to 900are not 
defined?  
Tan 900 = ND 
Cosec 00 = ND 
Sec 900 = ND 
Cot 00 = ND 
(5)  Which trigonometric ratios of angles from 00 to 900 are equal? 
0 = sin 00 = cos 900 = tan 00 = cot 900  
1/2 = sin 300 = cos 600  
√2  = cosec 450 = sec 450  
ଵ

 √ଶ
 = sin 450 = cos 450  

 √ଷ
ଶ

 = sin 600 = cos 300 

         1 = sin 900 = cos 00 = tan 450 = cosec 900 = sec 00 = cot 450  
 2 = cosec 300 = sec 600  
ଶ
√ଷ

 = cosec 300 = sec 600  
ଵ
√ଷ

 = tan 300 = cot 600  

√3 = tan 600 = cot 300  
ND = tan 900 = cosec 00 = sec 900 = cot 00  

II. Find the values.(0 ≤  ≤ 900) 
1. √2 cos  = 1 

cos  = ଵ
√ଶ

 

cos 450 = ଵ
√ଶ

 

 = 450 
2. √3 tan  = 1 

Tan  = ଵ
√ଷ

 

Tan 300 = ଵ
√ଷ

 

 = 300 
3. 2 sin  = √3 

Sin  = √ଷ
ଶ

 

Sin 600 = √ଷ
ଶ
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 = 600 
4. 5 sin  = 0  

Sin  = 0/5 
Sin  = 0 
Sin 00 = 0 
 = 00 

5. 3 tan  = √3 

Tan  = √ଷ
ଷ

 

Tan  = √ଷ
√ଷ×√ଷ

 

Tan  = ଵ
√ଷ

 

Tan 300 = ଵ
√ଷ

 

 = 300 
III. Find  the value of the following: 

        (i). sin 300 cos 600 – tan2 450 

= ଵ
ଶ
 x ଵ

ଶ
 - 12 

= ଵ
ସ
 – 1 

= ૚ି૝
૝

 
= - ଷ

ସ
 

    ii.  sin 600 cos 300 + cos 600 sin 300 

    = √ଷ
ଶ

 x √ଷ
ଶ

  + ଵ
ଶ
 x ଵ

ଶ
 

    = ଷ
ସ
   +   ଵ

ସ
  

    = ଷାଵ
ସ

   
    = ૚   

        iii . cos 600 cos 300 – sin 600 sin 300  

= ଵ
ଶ
 x √ଷ

ଶ
   -  √ଷ

ଶ
   xଵ

ଶ
 

=  √ଷ
ସ

   -  √ଷ
ସ

  
=  ૙ 
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     iv. 2 sin2 300 – 3 cos2 300 + tan 600 + 3 sin2 900 

= 2 ቀଵ
ଶ
ቁ
ଶ
 - 3ቀ√ଷ

ଶ
ቁ
ଶ
 +  √3 + 3(1)ଶ 

= 2x ଵ
ସ
  -  3 x ଷ

ସ
   +  √3 + 3 

=  ଵ
ଶ
  -   ଽ

ସ
   +  √3  +  ଵଶ

ସ
 

=  ଶିଽାଵଶ 
ସ

  +  √3 

=  ૞ 
૝
   +  √૜ 

v. 4 sin2 600 + 3 tan2 300 – 8 sin 450 cos 450 

      = 4 x ቀ√ଷ
ଶ
ቁ
ଶ
+ 3 x ቀ ଵ

√ଷ
ቁ
ଶ
 – 8 x ଵ

√ଶ
 x ଵ

√ଶ
 

      = 4 x ଷ
ସ
+ 3 x ଵ

ଷ
 – 8 x ଵ

ଶ
 

      = 3 +  1 – 4 
      = 0 

vi.   ஼௢௦ ସହబ

௦௘௖ଷ଴బାୡ୭ୱୣୡଷ଴బ
 

    = 
భ
√మ
మ
√య
ାଶ

 

    = 
భ
√మ

మశమ√య
√య

 

    = √ଷ
(ଶାଶඥଷ)√ଶ

 

    = √૜
૛√૛൫૚ା√૜൯

 

vii.  ସ௦௜௡
మ ଺଴బି ௖௢௦మ ସହబ

௧௔௡మ ଷ଴బା௦௜௡మ ଴బ
 

     =
ସ ୶ ൬√యమ ൰

మ
ି ቀ భ

√૛
ቁ
మ

ቀ భ
√య
ቁ
మ
ା଴

 

     =  
ଷ ି  భమ
భ
య

 

     =  
ఱ
మ
భ
య
 

     =  5

2
x

3

1
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     =  15

2
 

viii.  ௦௜௡ ଷ଴బା ௧௔௡ ସହబି஼௢௦௘௖଺଴బ 
௦௘௖ଷ଴బା௖௢௦଺଴బା௖௢௧ସହబ

  

     = 
  భమ  ା ଵ  ି మ

√య
 

 మ
√య

  ା  భమ  ାଵ
  

     = 
  యమ    ି మ

√య
 

 మ
√య

  ା  యమ  
  

     = 
  య√యషరమ√య   
య√యశర
మ√య   

  

     = ૜√૜ି૝ 
૜√૜ା૝  

  

ix. ହ௖௢௦
మ ଺଴బାସ ௦௘௖మ ଷ଴బି௧௔௡మ ସହబ 
௦௜௡మ ଷ଴బା௖௢௦మ ଷ଴బ

  

     =  
ହቀభమቁ

మ
ାସ ቀ మ

√య
ቁ
మ

 ିଵ 

ቀభమቁ
మ
ା൬√యమ ൰

మ        

     =  
ହ୶  భర   ା  ସ୶  రయ ିଵ 

భ
ర  ା    యర

       

     =  
  ఱర   ା   లరయ  ିଵ 

భ
ర  ା    యర

       

     =  
  భఱశలరషభమభమ    

ଵ
       

     =  ૟ૠ
૚૛

      

x.  ହ௦௜௡
మ ଷ଴బା ௖௢௦మ ସହబିସ௧௔௡మ ଷ଴బ 
ଶ௦௜௡ଷ଴బା௖௢௦ ଷ଴బା௧௔௡ସହబ

  
 

     = 
ହ୶ቀభమቁ

మ
ା ቀ భ

√૛
ቁ
మ
ିସቀ భ

√య
ቁ
మ

 

ଶ୶ భమ ା√యమ  ାଵ
 

     = 
ఱ
ర   ା   భమ  ି  రయ 

ଵ ା భమ ାଵ
 

 

     =  
   15+6−16

12
  

 2+ √
3

2
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     =     ఱ
భమ  

ଶା √యమ   
 

     =  ହ
ଵଶ
ቀ ଶ
ସା√ଷ

ቁ 

     =  ૞
૟
ቀ ૚
૝ା√૜

ቁ 
 

EXERCISE 13.3 

I. Show that 
1. (1-sin2 )sec2   = 1  

LHS = cos2  xsec2          [ ∵1-sin2  = cos2 ] 
⇒cos2  x ଵ

ୡ୭ୱమ
            [ ∵sec2  = ଵ

ୡ୭ୱమఏ
] 

= 1 RHS 
2. (1+tan2 ) cos2  = 1 

        LHS = sec2  x cos2        [ ∵1+tan2  = sec2 ] 

⇒ ଵ
ୡ୭ୱమ

 x cos2           [ ∵sec2  = ଵ
ୡ୭ୱమ ఏ

] 
 
=  1RHS 

 1 = (1+sin )(1-sin )(ଶ  ݊ܽݐ +1)  .3

        LHS =(1+ ݊ܽݐଶ )(1-sin )(1+sin ) 

        = sec2  (1-݊݅ݏଶ )  [ ∵1+tan2  = sec2 ] 

= sec2  x cos2     [ ∵1-sin2  = cos2 ] 

        = ଵ
ୡ୭ୱమ

  x cos2       [ ∵sec2  = ଵ
ୡ୭ୱమ ఏ

] 

 =  1RHS 
4. ୱ୧୬

ଵାୡ୭ୱ
+ ଵାୡ୭ୱ

ୱ୧୬
=    ܿ݁ݏ݋ܿ 2

        LHS = ௦௜௡మ 
ୱ୧୬ (ଵାୡ୭ୱ)

 + (ଵାୡ୭ୱ)మ

ୱ୧୬(ଵାୡ୭ୱ)
 

        = ௦௜௡
మ  ା (ଵାୡ୭ୱ)మ

ୱ୧୬ (ଵାୡ୭ୱ)
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        = ୱ୧୬
మ  ା ଵ ାୡ୭ୱమାଶୡ୭ୱ
ୱ୧୬(ଵାୡ୭ୱ)

  

        = ଵ ା ଵାଶୡ୭ୱ
ୱ୧୬(ଵାୡ୭ୱ)

  [ ∵cos2 + sin2  = 1] 

        = ଶ  ା ଶୡ୭ୱ
ୱ୧୬(ଵାୡ୭ୱ)

   

        = ଶ(ଵ  ା ୡ୭ୱ)
ୱ୧୬(ଵାୡ୭ୱ)

   

        = ଶ
ୱ୧୬

   

        = ૛ࢉࢋ࢙࢕ࢉ RHS 

5. ଵାୱ୧୬
ଵିୱ୧୬

 = (sec  + tan )2   

LHS =   ଵାୱ୧୬
 ଵିୱ୧୬

 x ଵାୱ୧୬
 ଵାୱ୧୬ 

 

=   (ଵା  ୱ୧୬)మ

 ଵି௦௜௡మ 
  

=   (ଵା  ୱ୧୬)మ

  ୡ୭ୱమ 
  

=  ቂଵା  ୱ୧୬
ୡ୭ୱ

ቃ
ଶ
  

=  ቂ ଵ
ୡ୭ୱ

+  ୱ୧୬ 
ୡ୭ୱ

ቃ
ଶ
  

ࢉࢋ࢙]  = +  ]૛ RHS࢔ࢇ࢚ 

6. ୡ୭ୱ஺
ଵି௧௔௡஺

+ ୱ୧୬஺
ଵି௖௢௧஺ 

 = sin A + cos A  

LHS = ୡ୭ୱ஺
ଵି௧௔௡஺

+ ୱ୧୬஺
ଵି௖௢௧஺ 

 

= ୡ୭ୱ஺
ଵିೞ೔೙ಲ೎೚ೞಲ

+ ୱ୧୬஺

ଵି೎೚ೞಲೞ೔೙ಲ  
 

= ୡ୭ୱ஺
೎೚ೞಲషೞ೔೙ಲ

೎೚ೞಲ

+ ୱ୧୬஺
ೞ೔೙ಲష೎೚ೞಲ

ೞ೔೙ಲ  
 

= ୡ୭ୱ஺௖௢௦஺
௖௢௦஺ି௦௜௡஺

+ ୱ୧୬஺௦௜௡஺
௦௜௡஺ି௖௢௦஺ 

 

= ୡ୭ୱ஺௖௢௦஺
௖௢௦஺ି௦௜௡஺

− ୱ୧୬஺௦௜௡஺
௖௢௦஺ି௦௜௡஺ 

 [  ∵ a – b = -(b – a)] 
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= ୡ୭ୱ
మ ୅ି   ୱ୧୬మ ୅ 
௖௢௦஺ି௦௜௡஺

  

= (ୡ୭ୱ஺ା ୱ୧୬஺)(ୡ୭ୱ୅ି   ୱ୧୬୅) 
௖௢௦஺ି௦௜௡஺

  

ܖܑܛ) = ࡭ + ܛܗ܋   RHS (࡭

7. ଵି௧௔௡
మ஺

ଵା௧௔௡మ ஺ 
 = 1- 2 sin2 A  

LHS = ଵି௧௔௡
మ஺

ଵା௧௔௡మ ஺ 
  

= 
ଵିೞ೔೙

మಲ
೎೚ೞమಲ

ଵାೞ೔೙
మಲ

೎೚ೞమಲ

  

= 
೎೚ೞమಲషೞ೔೙మಲ

೎೚ೞమಲ
೎೚ೞమಲశೞ೔೙మಲ

೎೚ೞమಲ

  

= ௖௢௦
మ஺ି௦௜௡మ஺

௖௢௦మ஺ା௦௜௡మ஺
  

= ଵି௦௜௡
మ஺ି௦௜௡మ஺
ଵ

  

= ૚ − ૛࢙࢔࢏૛࡭    RHS 

8. (sin  + cos )2 = 1 + 2 sin  cos   

LHS = (sin  + cos )2  

 ଶ + cos 2 + 2 sin  cos ݊݅ݏ =

= ૚ + 2 sin  cos  RHS 

9. Sin A cos A tan A + cos A sin A cot A = 1 

LHS = Sin A cos A tan A + cos A sin A cot A 

= Sin A cos A ௦௜௡ ஺
஼௢௦஺

 + cos A sin A ௖௢௦ ஺
௦௜௡஺

 

= Sin A sin A + cos A cos A  

  ଶ A + cos 2A݊݅ݏ =

= ૚  RHS 
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10.   ୲ୟ୬஺ିୱ୧୬஺
௦௜௡మ஺

=  ୲ୟ୬஺ 
ଵାୡ୭ୱ஺

 

LHS  = ୲ୟ୬஺ିୱ୧୬஺
௦௜௡మ஺

 

= 
౏౟౤ఽ
಴೚ೞಲିୱ୧୬஺

ଵି௖௢௦మ஺
 

= 
౏౟౤ఽషౙ౥౩ఽ౩౟౤ఽ

಴೚ೞಲ
(ଵାୡ୭ୱ஺)(ଵିୡ୭ୱ஺)

 

= 
౏౟౤ఽ(భషౙ౥౩ఽ)

಴೚ೞಲ
(ଵାୡ୭ୱ஺)(ଵିୡ୭ୱ஺)

 

= ୗ୧୬୅
஼௢௦஺(ଵାୡ୭ୱ஺)

 

11.   Tan2 A – sin2 A = tan2 A sin2 A   

LHS  = Tan2 A – sin2 A  

= ୱ୧୬
మ୅

ୡ୭ୱమ୅
 – sin2 A  

=  sinଶA ቀ ଵ
ୡ୭ୱమ୅

 –  1ቁ  

=  sinଶA (secଶA –  1)  

=  tan2 A sin2 A  RHS 
12.   Cos2 A – sin2 A = 2 cos2 A – 1   

LHS   = Cos2 A – sin2 A 

= Cos2 A – (1-  cos2 A) 

= Cos2 A – 1 + cos2 A 

= 2Cos2 A – 1  RHS 
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EXERCISE 13.4 

1. Evaluate:  
i. ୲ୟ୬଺ହబ

௖௢௧ ଶହబ
 

=  ୲ୟ୬(ଽ଴ିଶହ)బ

௖௢௧ ଶହబ
 

=  ௖௢௧ ଶହబ

௖௢௧ ଶହబ
 

=  1 
ii. ୱ୧୬ଵ଼

బ

ୡ୭ୱ଻ଶబ
  

=  ୱ୧୬(ଽ଴ି଻ଶ)బ

ୡ୭ୱ଻ଶబ
 

=  ୡ୭ୱ଻ଶ
బ

ୡ୭ୱ଻ଶబ
 

=  ૚ 
iii. Cos 480 – sin 420 

=  Cos (90-42)0 – sin 420 
=  sin 420 – sin 420 
=  0 

iv. Cosec 310 – sec 590 
=  sec (90-59)0 – sec 590 
=  cosec (90-59)0 – sec 590 
=  sec 590– sec 590 

=  0 
v. Cot 340 – tan 560  

=  cot (90-56)0 – tan 590 
=  tan 590– tan 590 
=  0 

vi. ୱ୧୬ଷ଺
బ

ୡ୭ୱହସబ
 - ୱ୧୬ହସ

బ

ୡ୭ୱଷ଺బ
  

=  ୱ୧୬(ଽ଴ିହସ)బ

ୡ୭ୱହସబ
 - ୱ୧୬(ଽ଴ିଷ଺)బ

ୡ୭ୱଷ଺బ
  

=  ୡ୭ୱହସ
బ

ୡ୭ୱହସబ
 - ୡ୭ୱଷ଺

బ

ୡ୭ୱଷ଺బ
  

=  1  -  1  
=  ૙ 

vii. Sec 700 sin 200 – cos 700 cosec 200 
=  Sec (90-20)0 sin 200 – cos 700 cosec(90-70)0 
=  cosec200 sin 200 – cos 700 sec700 

=  ଵ
௦௜௡ଶ଴బ 

 sin 200 – cos 700 ଵ
௖௢௦଻଴బ 
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=  1  -  1  
=  ૙ 

viii.  Cos2 130 – sin2 770 
=  Cos2 (90-77)0 – sin2 770 
=  sin2 770 – sin2 770 
=  0 

2. Prove that:  
    (i) Sin 350 sin 550 – cos 350 cos 550 = 0 

LHS   = Sin 350 sin (90-35)0 – cos 350 cos(90-35)0 
= Sin 350 cos 350 – cos 350 sin350 
= 0 RHS 

        (ii) Tan 100 tan 150 tan 750 tan 800 = 1 
LHS   = Tan (90-80)0 tan 150 tan (90-15)0 tan 800 

= ଵ
௧௔௡଼଴బ

 x tan 800 x ଵ
௧௔௡ଵହబ

 x tan 150 

= 1 x1 

= ૚  RHS 
        (iii) Cos 380 cos 520 – sin 380 sin 520 = 0 

LHS   = Cos (90-52)0 cos 520 – sin 520 sin(90-52) 0 

= sin520 cos 520 – sin 520 cos 52 0 

= 0 RHS 

3. If sin 5 = cos 4 where 5 and  4 are acute angles, find the 
value of   . 

        sin 5 = cos 4 

        =  sin 5 = cos (90-5) 
        ∴ 4  =  90-5 
        ∴ 9  =  90 
        ∴   =  ૚૙૙ 

4. If Sec 4A = cosec (A – 200), where  4A is an acute angle, find the 
value of  ‘A’  
Sec 4A = cosec (A – 200) 

Sec 4A = cosec (90 – 4A) 

        ∴ A – 200    =  90 – 4A 
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        ∴ 5A     =  700 

        ∴ A     =  140 

EXERCISE 13.5 

I.  Find the value of ‘X’ . 

1. tanߠ = ஺஻
஻஼

 

     tan450 = ௫
଺଴

 

1 =     ௫
଺଴

 

    x    =     ૟૙m 

 2.tanߠ = ௉ோ
௉ொ

 

    tan600 = ଽ଴
௫
 

    √3  =   ଽ଴
௫
 

ଽ଴   =  ݔ    
√ଷ

 

ଷ଴√ଷ.√ଷ   =  ݔ    
√ଷ

 

 3√30   =  ݔ    

 3. tanߠ = ௄ெ
௅ெ

 

     tan300 = ௫
ଵ଴଴

 

      ଵ
√ଷ

  =   ௫
ଵ଴଴

 

ଵ଴଴   =  ݔ      
√ଷ

 

 

 

 

100 
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 4.  cosߠ = ௒௓
௑௓

 

      cos450 = ௫
ଵ଴଴

 

      ଵ
√ଶ

  =   ௫
ଵ଴଴

 

ଵ଴଴   =  ݔ      
√ଶ

 

  5.  tanߠ = ஽ி
ாி

 

       tan0ݔ = ଻ହ
଻ହ

 

       tan1 = 0ݔ 

       ࢞  =   ૝૞0 

II.   1. A tall building casts a shadow of 300 m long when the sun's  

        altitude (elevation)is 30°. Find the height of the tower. 

       Hight of the Building = AB = x , 

       Length of the shadow = 300m 

       tanθ = ୅୆
୆େ

 

       tan300 = ୶
ଷ଴଴

 

       ଵ
√ଷ

   =   ୶
ଷ଴଴

 

ଷ଴଴   =   ݔ       
√ଷ

 

       ࢞   =   ૚૙૙√૜ m 

1.   From the top of a building 50√3  m high, the angle of depression  
   of an object on the ground is observed to be 45°. Find the distance  
   of the object from the building.. 

       Hight of the building = AB = 50√3 m 

       The distance from the building to the Object = BC = x  
x 
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            tanθ = ୅୆
୆େ

 

            tan450 = ୶
ହ଴√ଷ

 

            1   =   ୶
ହ଴√ଷ

 

            ࢞   =   50√૜ m 

 

 

2.    A tree is broken over by the wind forms a right angl ed triangle   
   with the ground.If the broken part makes an angle of 60° with 
   the ground and the top of the tree is now 20 m from its base,  
   how tall was the tree? 

        Let the   Hight of the tree = BD = (AB + AC) = (x + y) m 

        The height where the tree is broken = BA = x m 

        AC = y m 

        The distance from the base  of the tree to the top  
        where it is grounded = BC = 20m 
        tanθ = ୅୆

୆େ
 

        tan600 = ୶
ଶ଴

 

        √3   =   ୶
ଶ଴

 

         ࢞   =   20√૜ m 
         cosθ = ୆େ

୅େ
 

         cos600 = ଶ଴
૛૙√૜

 

         ଵ
ଶ
   =   ଶ଴

ܡ
           

         ࢟   =   40 m 

        ∴ Hight of the tree = BD = (AB + AC)  

        = x + y = 20√૜ + 40 = 20(√૜ + 2) OR = 70.64m 

50ඥ3m 

D 

  

x 
y 
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3. The angle of elevation of the top of a flagpost from a point on a 
horizontal ground is found to be 30°. On walking 6 m towards the 
post, the elevation increased by15°. Find the height of the 
flagpost? 

     Let the height of the flagpost = AB = x = BD  

     tanθ = ୅୆
୆େ

 

     tan300 = ୶
୶ା଺

 

     ଵ
√ଷ

   =   ୶
୶ା଺

 

    √3 ࢞   =   x + 6 

    √3 ࢞ – x   =  6 

     ࢞(√3  – 1)   =  6 

      ࢞   =  ૟
(√ଷ  – ૚)

 m 

4. The angles of elevation of the top of a cliff as seen from the top and 
bottom of a building are 45° and 60° respectively. If the height of 
the building is 24 m, find the height of the cliff? 

     Hight of the cliff = CD = (24 + h)m 

     Hight of the building = AB = CE = 24m 

     AC = BE = x ಆĖರĹ 

     tanθ = ୈ୉
୆୉

 

     tan450 = ୦
௫
 

     1   =   ୦
௫
 

        ⇒ x = h  

     tan60 = େୈ
୆୉
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     √3 = ଶସା୦
௫

 

     √3 h = 24 + h [∵ x= h] 

     √3 h - h = 24 

      h(√3  - 1) = 24 

      h  = ଶସ
√ଷ  ି ଵ

m 

      h  = ଶସ
√ଷ  ି ଵ

m 

      ⇒ Hight of the cliff = 24 + h = 24 + ଶସ
√ଷ  ି ଵ

 

      ⇒ Hight of the cliff = ቀ24 +  ଶସ
√ଷ  ି ଵ

ቁm 

5. From the top of a building 16 m high, the angular elevation of the 
top of a hill is 60° and the angular depression of the foot of the hill 
is 30°. Find the height of the hill.  

     Hight of the hill = (h2 + h1) m  

     h1 = AB = 16m ; BE = AC = x 
     tanθ = ୈ୉

୆୉
 

     tan300 = ୦భ
௫
 

     ଵ
√ଷ

   =   ଵ଺
௫
 

        ⇒ x = ૚૟√3 m 

     tan60 = ୈ୉
୆୉

 

     √3  =  ୦మ
૚૟√ଷ 

 

       ⇒ h2  = ૚૟√3 x √3 

     ⇒ h2  = ૚૟x3 

       ⇒ h2  = ૝ૡ࢓ 

     ∴ Hight of the hill = (h2 + h1) = 16 + 48 = 64m 
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6.  Find the angle of depression if an observer 150 cm tall looks at  
 the tip of his  shadow which is 150√3  cm from his foot . 

      tanθ = ୅୆
୅େ

 

      tanθ0 = ଵହ଴
ଵହ଴√ଷ

 

      tanθ0 = ଵ
√ଷ

 

      ⇒ ી0 = 300 

7. From a point 50 m above the ground the angle of elevation of a 
cloud is 30° and the angle of depression of its reflection in water 
is 60°. Find the height of the cloud above the ground. 
 

    The height of the cloud above the ground = (50 + h)m 
    tan300 = ௛

௫
 

    ଵ
√ଷ

    =  ௛
௫
 

    x  =  √૜ h ------------- (1) 

    tan600 = ହ଴ାହ଴ା௛
௫

 

   √3 = ହ଴ାହ଴ା௛
௫

 

    ࢞   = ૚૙૙ାࢎ
√૜

  ----------(2) 

    √3 h = ଵ଴଴ା௛
√ଷ

     [ From(1) and (2) ] 

     3 h = 100 + h 

       ⇒ 2h = 100 

       ⇒ h = 50m 

       ⇒The Require height = (50 + h) = 50 + 50 = 100m 

ඥ3 
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