
GIZ/ESC – Jaffna 1 

 
 
 
 

jpupNfhz fzpjk; 
Trigonometric 
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jpupNfhz fzpjk; 
1.0 ghiff;Fk; Miuadpw;Fk; ,ilapyhd njhlu;G 

 180o MdJ Miuadpy; Fwpf;fg;gLk;NghJ 𝜋𝑐 ,dhy; Fwpf;fg;gLk;. 

 

mjhtJ   C0180   

   
C











180
10 

 

cjhuzk;  

gpd;tUtdtw;iw Miuadpy; jUf. 

i. 60o  = 

C











3
60

180


  

ii. 90o  =

C











2
90

180


 

iii. 18o  = 

C











10
18

180


 

iv. 120o  = 

C











3

2
120

180


 

v. 300o  = 

C











3

5
300

180


  

 
jpupNfhz fzpjj; njhlu;Gfs; 
     ird;𝜃  =  Sinθ  =  = 

 

Nfhird; θ =  Cosθ   = 
                                             

jhd; θ      = tanθ  =     =  

                     

 NfhrPf 𝜃  = Cosec θ =    =  

                                             

rPf 𝜃   = Sec θ  =    = 

                          

Nfhjhd; θ = Cot θ   =      =  

 

  

A 

C B 

θ 

v.g 
nr.g 
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m.g 

nr.g 
BC 

 AC 

v.g 
m.g 
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m.g 

BC 
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m.g 
 v.g 
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GIZ/ESC – Jaffna 3 

1.1 jpupNfhz fzpj mbg;gilj; njhlu;Gfs; 

 Sin θ Cosec θ = 1 

 Cos  θ  Sec  θ  = 1 

 tanθ Cot θ = 1 

 





cos

sin
tan   

 





sin

cos
cot   

 Sin2 θ + Cos2 θ = 1 

 1 + tan2 θ = Sec2θ 

 1 + cot2θ  = Cosec2θ  

 

cjhuzk; 

1. ( 1 - Cosθ) (1 + Secθ) = Sinθ   tan θ  vd epWTf 

L.H.S  = (1 – Cosθ ) ( 1 + Secθ) 

   = (1 - Cosθ) 









cos

1
1  

   = (1 - Cosθ ) 






 





cos

1cos
 

   = 




cos

cos1 2
 

   = SHR ..sin.tansin
cos

sin

cos

sin 2

 







 

 

2. Sin3θ + Cos3θ = (Sinθ + cos θ) (1-sin θ cos θ) 

 L. H.S  = Sin3 θ   + Cos3 θ   

   = (Sinθ)3 + (Cos θ)3 

   = (Sin θ + Cos θ)  (Sin2θ-sin θcos θ + cos2 θ) 

   = (Sin θ  + cos θ ) (1 - Sin θ Cos θ) 

   = R. H. S 
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3.     AAec
A

A
cotcos

cos1

cos1





 

 
 A

A
SHL

cos1

cos1
..




  

 
  )cos1(cos1

cos1
2

AA

A




  

 
A

A
2

2

cos1

cos1




  

 
A

A
2

2

sin

cos1
  

   = 
A

A

sin

cos1
 

   =  
SinA

A

A

cos

sin

1
  

   = Cosec A – Cot A 

   =        R.H.S 

 

4.     AA
A

A

A

A
cossin

cot1

sin

tan1

cos






 

A

A

A

A
SHL

cot1

sin

tan1

cos
..





  

A

A

A

A

A

A

sin

cos
1

sin

cos

sin
1

cos







  

AA

A

AA

A

cossin

sin

sincos

cos 22





  

AA

A

AA

A

sincos

sin

sincos

cos 22





  

AA

AA

sincos

sincos 22




  

AA

AAAA

sincos

)sin)(cossin(cos




  

= CosA + Sin A 

= R. H. S 
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5.   (1+ cotA – Cosce A) (1 + tanA+SecA) = 2 

L.H.S  = (1 + cotA – CosecA) (1+ tanA + Sec A) 

 


















AA

A

AA

A

cos

1

cos

sin
1

sin

1

sin

cos
1   








 













A

AA

A

AA

cos

1sincos

sin

1cossin
 

 
AA

AA

cossin

1cossin
2


  

AA

AAAA

cossin

1cossin2cossin 22 
  

AA

AA

cossin

1cossin21 
  

= 2 = R. H. S 

 

1.1 gapw;rpfs; 

1 tan2 θ + cot2θ = Sec2θ + cosec2θ – 2 

2 Cos4θ - Sin4 θ = 2cos2 θ-1 

3 A
AA

eA
cos

tancot

cos



 

4 (sinA + cosA) (cotA + tanA) = secA + cosecA 

5 tan2 θ - Sin2θ = Sin4 θ  sec2θ 

6 








cos1cos1 





Sin
y

Sin
x vdpd; 

i.  x y = 1 vdTk; 

ii.  x + y = 2 cosec θ   vdTk; fhl;Lf. 

iii. 1/y -1/x  = x – y vd;gij ca;j;jwpf. 

7 x = tan θ + sin θ 

y = tan θ - sin θ vdpd; x2 – y2 = 4 xy vdf;fhl;Lf. 

8 x = r cos θ sinα  y = rcos θ  cosα,  Z = r sin θ vdpd; x2 + y2 + z2 = r2 vdf;fhl;Lf. 

9 (sinα + cosecα)2 + (cosα + secα)2 = tan2α+ cot2 α+ 7 

10 a = 2cos θ + 3 sin θ   

b = 3 cos θ + 2 sin θ vdpd; (3a – 2b)2 + (2a – 3b)2 = 25 vdf;fhl;Lf. 

  



GIZ/ESC – Jaffna 6 

 

1.2 Kf;fpa rpy Nfhzq;fspd; jpupNfhz fzpjg; ngWkhdq;fs; 

Nfhzk; Oo 30o 45o 60o 90o 

Sin 0 1

2
 

1

√2
 √3

2
 

1 

Cos 1 √3

2
 

1

√2
 

1

2
 

0 

tan 0 1

√3
 

1 √3 ∝ 

 

Neu;f; Nfhzj;jpw;Fk; kiwf;Nfhzj;jpw;Fk; ,ilapyhd njhlu;G 

 Sin (- θ) = - Sinθ 

 Cos (-θ )= + Cosθ  

 tan (-θ ) = - tan θ 

 Cosec (-θ) = - Cosec θ 

 Sec (-θ ) = + Sec θ  

 Cot (-θ) = - Cot θ 

 

fhy; tl;lf;Nfhzq;fspd; Fwpfs; 

 

 

 

 

 

 

 

 

Note:- 

i) Nfhzq;fs; 90o ,d; xw;wi klq;Fld; $l;lyhf or fopj;jyhftupd; fhy; tl;lf; 

FwpAld; sin vdpd; Cos, Cos vdpd; Sin, tan vdpd; Cot ..... vd;wthW mikAk;. 

 

ii) Nfhzq;fs; 90 o ,d; ,ul;il klq;Fld; $l;lyhf or fopj;jyhftupd; fhy; tl;lf; 

FwpAld; Sin vdpd; Sin, Cos vdpd; Cos, tan vdpd; tan vd;wthW mikAk;. 

 

 

  

1800 00,3600 

900 

2700 

1k; fhy; tl;lk; 2k; fhy; tl;lk; 

4k; fhy; tl;lk; 3k; fhy; tl;lk; 

Sin+       All+ 

tan+       Cos+ 
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cjhuzk; 

1 Sin1350 = Sin(90 + 45) 

= Cos 45 

2

1
  

2 Cos210o = Cos (180 + 30) 

= - Cos30 

2

3
   

3  tan 330o = tan (360 – 30) 

= - tan30 

3

1
   

4 Cot 240 o = Cot(270 – 30) 

=  Cot 30 

= 3  

5 Cosec 150o = Cosec (180 – 30) 

= Cosec 30 o 

= 2 

 

1.3 $l;ly; #j;jpuq;fs; 

 

1. Sin (A + B) = SinA CosB + CosA SinB 

2. Cos (A+B)  = CosA CosB – SinA SinB 

3. tan (A+B) = 
BA

BA

tan.tan1

tantan




 

 

 

 

   

 

 

 

 

S 

P Q T 

R 

A 

U 

 

A 

B 
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Sin (A+B)       = 
PS

ST
 

   
PS

UTSU 
  

   
PS

QR

PS

SU
  

   
PS

PR

PR

QR

PS

SR

SR

SU
.  

Sin (A+B) = CosA. SinB + SinA. CosB 

 

Cos (A+B)   = 
PS

PT
 

   
PS

TQPQ 
  

   
PS

UR

PS

PQ
  

PS

SR

SR

UR

PS

PR

PR

PQ
..   

Cos (A+B) = CosA . CosB – SinA SinB 

)(

)(
)tan(

BACos

BASin
BA




  

  
BSinACosACosB

CosASinBSinACosB

sin


  

NkYk; fPOk; CosA CosB My; tFf;f. 

 

BA

BA
BA

tantan1

tantan
)tan(




  

 

cjhuzk; 

1 Sin 75o = Sin (45 + 30) 

= Sin 45 cos 30 + Cos45 Sin30 

2

1

2

1

2

3

2

1
  

22

13 
  

2 Cos 75o = Cos (45 + 30) 
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  = Cos 45 cos 30 + Sin 45 sin30 

  
2

1

2

1

2

3

2

1
  

  
22

13 
  

3 tan 75o = tan (45 + 30) 

30tan45tan1

30tan45tan




  

3

1

3

1

11

1




  

13

13




  

4 Sin (45 +A) Cos (45 – B) + Cos (45+ A) Sin (45 – B) = Cos (A –B) vdf;fhl;Lf 

L.H.S    = Sin (45 + A) Cos (45 – B) + Cos (45 + A) Sin (45 – B) 

  = Sin (45 + A + 45 – B) 

 = Sin (90 + A – B) 

 = Cos (A-B) 

  = R.H.S 

5 Sin(n+1) A Sin (n-1) A + Cos(n+1)A Cos (n-1) A = Cos2A 

L.H.S = Sin(n+1) A Sin (n-1) A + Cos (n+1) A cos (n-1)A 

 = Cos(n+1)A Cos (n-1)A + Sin(n+1) A Sin(n-1)A 

 = Cos [(n+1)A – (n – 1) A] 

 = Cos [nA+ A – nA + A] 

 = Cos2A 

 = R.H.S 

fopj;jy; #j;jpuk; 

Sin (A – B)       = Sin A CosB – CosA. SinB 

Cos (A – B)     = Cos A CosB + Sin A SinB 

BA

BA
BA

tan.tan1

tantan
)tan(




  

 

 

PR

RQ
BASin  )(  

P Q T 

S 

R 
A 

u 

(A-B) A 
B 
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PR

SUST 
 

 
PR

SU

PR

ST
  

 
PR

SR

SR

Su

PR

PS

PS

ST
..   

 
Sin (A-B) = SinA. CosB – Cos A.Sin B 

 

PR

PQ
BACos  )(  

PR

TQPT 
  

PR

TQ

PR

PT
  

PR

SR

SR

UR

PR

PS

PS

PT
..   

 

Cos(A-B) = CosA . CosB + SinA SinB 

 

 
BACosACosB

ASinBBA

sinsin

coscossin




  

Cos A, CosB My; NkYk; fPOk; tFf;f. 

 

BA

BA
BA

tantan1

tantan
)tan(




  

 
 

cjhuzk; 

1 Sin 150  = Sin (45 – 30) 

= Sin 45 Cos 30 +cos45sin 30 

2

1

2

1

2

3

2

1
  

22

13 
  

)(

)(
)tan(

BACos

BASin
BA





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2 Cos 150  = cos(45-30) 

= cos 45 cos30 + sin 45 sin30 

2

1

2

1

2

3

2

1
  

22

13 
  

 

 1.3 gapw;rpfs; 

1. Sin(A+B) Sin (A-B) = Sin2A – Sin2B vdf;fhl;Lf 

,jpypUe;J Sin237 ½ - sin27 ½ 
22

1
  vdf;fhl;Lf 

2. A + B = 450vdpd; (1 + tan A ) (1+ tanB) = 2 vdf;fhl;Lf. 

,jpypUe;J 1222tan
0

2
1   vdf;fhl;Lf 

3. Tanα =1/3, tan β =1/7  MFkhW α,β $u;q;Nfhzq;fs; MFk;. 

tan (α+β) ,d; ngWkhdj;ij fzpj;J  2 α +β= 450 vdf;fhl;Lf 

4. Sin (60 + A) Cos (15 – A) + cos (60 + A) Sin (15 – A) = Sin 75 

5. 5. Cos (30 + A) Cos (30 – A) – Sin (30 + A) Sin (30 – A) = ½  

 

1.4  jpupNfhz fzpj $l;ly; fopj;jy; njhlu;ghd NkYk; rpy tbtq;fs; 
Sin (A + B) = Sin A Cos B + Cos A Sin B  1 

Sin (A – B) = Sin A Cos B – Cos A SinB  2 

Cos (A+B) =  Cos A CosB – SinA SinB  3 

Cos (A-B) = Cos A CosB+ SinA SinB   4 

 

1 + 2  => 2 Sin A Cos B = Sin (A+B) + Sin (A-B) 

1 - 2   => 2 Cos A Sin B = Sin (A+B) - Sin (A-B) 

3 + 4  => 2 Cos A Cos B= Cos (A+B) + Cos (A-B) 

3 + 4  => 2 Sin A Sin B = Cos (A-B) - Cos (A+B) 

  

 

2
2

DC
ADCA


  

vd;f 
A+B= C 

A- B= D 
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2
2

DC
BDCB


  

 








 







 


2
cos.

2
2

DCDC
SinSinDSinC

 








 







 


2
sin.

2
2

DCDC
CosSinDSinC   








 







 


2
cos.

2
2coscos

DCDC
CosDC  








 







 


2
sin.

2
sin2coscos

DCDC
cD  








 







 


2
sin.

2
sin2coscos

DCDC
DC  

                






 







 


2
sin.

2
sin2

CDDC  

 

 cjhuzk; 

1. AA
AA

AA
5sec4cos

2sin8sin

sin7sin





 vdf;fhl;Lf.  

AA

AA
SHL

3sin5cos2

3sin4cos2
..        

A

A

5cos

4cos
  

=  Cos4A Sec 5A 

=  R. H.S 

2. 
2

cot
2coscos

2sinsin A
AA

AA





 vdf;fhl;Lf 

22
3

22
3

sinsin2

cossin2
..

AA

AA

SHL   

2cot A  

 

3. 



4cos.2cos4

3tan5tan

3tan5tan





 
















3cos

3sin

5cos

5
3cos

3sin

5cos

5sin

..






Sin

SHL  





3sin5cos5sin3cos

5cos3sin5sin3cos




  





2sin

8sin
  
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



2sin

)44sin( 
  





2sin

4sin4cos4cos4sin 
  





2sin

4cos4sin2
  









2sin

4cos2cos2sin4

2sin

4cos)22sin(2



  

= 4 Cos2θ cos4θ =  R.H.S 

 

4. ACot
AAAA

ASinAASinSinA
4

13cos9cos5coscos

139sin5





 vdf;fhl;Lf. 

ASinASinASinASin

AASinAASin
SHL

492452

4cos924cos52
..




  

)9sin5(sin4sin2

)9sin5(4cos2

AAA

AASinA




  

= Cot4A 

  = L.H.S 

 

5. 



2tan

4sin3sincos2cos

3cos6cos8




 SinSin
 





4sin3sin2cos2cos2

3cos62cos82
..






SinSin
SHL  





7coscoscos3cos

3sin97sin9






SinSin
 





7cos3cos

37






SinSin
 





2cos5cos2

25cos2 Sin
  

= tan 2θ 

= R.H.S 
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1.4 gapw;rpfs; 

1. Sin (45 + A) Sin (45 – A) = ½ cos2A 

2. 0
13

cos
13

3
cos

13

9
cos

13
cos2 


 

3.  Cos (360 – A) Cos (360 + A) + Cos(54 + A) Cos (54 – A) = Cos 2 A 

4. 
B

A

CBSinCCB

cASinCCA

sin

sin

)2(cos)sin(2

)2(cos)sin(2





 

5. Cos2θ Cos θ/2 – cos3θ cos9θ/2= sin5θ sin5θ/2  

6. )cos(2
2sin2sin

)3()3sin(
BA

BA

BASinBA





  

 

1.5 klq;Ff; Nfhzq;fs; 

1. Sin ( A+ B) = SinA CosB + Cos A Sin B 

A = B = θ vdg;gpujpapl  

Sin2 θ = Sinθ . Cosθ + Cosθ  Sinθ 

Sin2θ = 2Sinθ Cosθ 

 
1

cossin2
2


 Sin              




22 sincos

cossin2


  

             Cos2θ My; NkYk; fPOk; tFf;f. 

 

 

 

2. 2. Cos (A+B) = CosA CosB – SinA SinB 

A = B = θ  vdg;gpujpapl 

Cos2θ = Cosθ. Cosθ – Sinθ Sin θ 

Cos2θ = Cos2 θ – Sin2 θ  

  = Cos2θ - (1 – Cos2θ) 

Cos2θ 𝜃  = 2Cos2θ - 1 

Cos2θ   = 1 – Sin2θ – Sin2θ 

Cos2θ  = 1 – 2sin2θ  

 

 Cos 2θ = Cos2θ –Sin2θ 

  = 2 Cos2θ– 1 

  = 1 – 2Sin2θ 






2tan1

tan2
2


Sin
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1
2

22 


SinCos
Cos


         




22

22

sincos 




SinCos
 

 NkYk; fPo;g; Cos2 𝜃 My; tFf;f. 

 






2

2

tan1

tan1
2




Cos  

 

3. 
BA

BA
BA

tan.tan1

tantan
)tan(




  

A = B = θ vdg;gpujpapl 






tan.tan1

tantan
2tan




  






2tan1

tan2
2tan


  

 

1. Sin3θ   = Sin (2θ + θ) 

= Sin2θ Cos θ + Cos 2θ Sin θ  

  = 2Sin θ. cos2 θ +(1-2Sin2 θ) Sin θ 

  = 2 Sin θ (1- Sin2 θ) + Sin θ -2sin3 θ 

 Sin3 θ  = 3 Sin θ  - 4 Sin3 θ  

 

2.  Cos3θ =  Cos(2 θ+ θ) 

  = Cos2 θ. Cos θ - Sin2 θ . Sin θ  

  = (2Cos2 θ  - 1) Cos θ  - 2Sin2 θ Cos θ 

  = 2 Cos3 θ - Cos θ - 2(1- Cos2 θ) Cos θ  

 

  Cos3θ   = 4 Cos3 θ  - 3 Cos θ  

 

3. )2tan(3tan    





tan.2tan1

tan2tan




  











tan.
tan1

tan2
1

tan
tan1

tan2

2

2





  
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


22

3

tan2tan1

tantantan2




  






2

3

tan31

tantan3
3tan




  

 

 

cjhuzk;: 

1. CotA
ACos

ASin


 21

2
 

ACos

ASin
SHL

21

2
..


  

ASin

ACosSinA
22

.2
  

= Cot A 

= R.H.S 

2. tan A+ Cot A = 2Cosec2A 

L.H.S = tan A + Cot A 

SinA

CosA

CosA

SinA
  

CosASinA

ACosASin 22 
  

CosASinA.2

21
  

ASin2

2
  

  = 2Cosec 2A 

  = R.H.S. 

 

3. Cosec2A + Cot2A = cotA 

L.H.S   =  Cosec 2A + Cot 2A 

 
ASin

ACos

ASin 2

2

2

1
  

ASin

A

2

2cos1
  
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SinACosA

A

2

cos2 2

  

 = CotA 

 = R.H.S 

 

4. 
2

.
2

tan
)(cos1

)(cos1 B
Cot

A

BACosBCosA

BACosCosBA





 

)(cos1

)(cos1
..

BACosBCosA

BACosCosBA
SHL




  

     
     

222

2

222

2

.22

2sin2

BABABA

BABABA

SinSinSin

SinSin








  

      
      

222

222

.2

sin2
BABABA

BABABA

SinSinSin

SinSin







  

22

22

.cos2

.sin2
BA

BA

Sin

Cos
  

    
22

.tan BA Cot  

= R.H.S 

 

5. Cosα  Cos(60 –α). Cos (60 + α)  = ¼  Cos3α 

L.H.S    = Cos α . Cos (60 – α) Cos (60+ α) 

              = ½ Cosα [2Cos(60 - α) Cos (60 + α)] 

   = ½ Cos α [Cos 120 + Cos2α] 

  = ½ Cos α [- ½  + 2Cos2α-1] 

  = ½ Cos α [2Cos2 α -3/2] 

  = ¼  [4Cos3 α - 3Cos α] 

  = 
1

2
 ¼ Cos3 α 

  =  R.H.S 
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1.5  gapw;rpfs; 

1. A
A

A
tan

2cos1

2sin



vdf;fhl;Lf. 

2. A
A

A 2tan
2cos1

2cos1





 vdf;fhl;Lf. 

3. 



tan

2cos1

2






Cos

SinSin
vdf;fhl;Lf. 

 

4. CosecA – 2Cot2A CosA = 2 SinA vdf;fhl;Lf. 

 

5. Sin3A + Sin2A – SinA = 4 SinA Cos A/2 Cos3A/2 vdf;fhl;Lf. 

 

6. A
BACosCosABACos

BASinSinABASin
tan

)(2)(

)(2)(





vdf;fhl;Lf. 

7. 22222 32 Cos vdf;fhl;Lf. 

 

8. Cos20 + Cos100 + Cos140 = 0 vdf;fhl;Lf. 

 

9. Sin10 + Sin20 + Sin40 + Sin50 = Sin 70 + Sin80 

10. .
2tan

4tan

12

14

A

A

ASec

ASec





 

𝑡𝑎𝑛4𝐴

𝑡𝑎𝑛2𝐴
 

 

11.  .tan
)1(cos2)1(

)1()1(
2

A

AnCosnAAnCos

AnSInAnSin





 

 

12.  CosecA – 2Cot2A – CosA = 2 SinA 

 

13. .
sin

sin

)(2sin1

)(2

4

4





















Cos

Cos

Cos

SinCos
 

 

14. .2sec
)45(tan1

)45(tan1
2

2

ACo
A

A





 

 

15.  Sin2θ, Cos3θ  ,d; tpupTfis vOJf. 
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,jpypUe;J  i. 
4

51
18. 0 

Sin  vdTk; 

    ii. 

2

0

2

15
118.













 
Cos  vdTk; 

    iii. 
4

51
36. 0 

Cos  vdTk; 

    iv. 2

4

50 )1(136 Sin   vdTk; fhl;Lf. 

 

16. A + B + C = 180o vdpd; gpd;tUtdtw;iw epWTf. 

(1) Sin2A + Sin2B + Sin 2C = 4SinA SinB SinC 

(2) Cos2A + Cos 2B + Cos2C = -1 - 4cos A cos B cos C 

(3) Cos 2A + cos 2B – cos2C = 1- 4Sin A SinB SinC 

(4) SinA + SinB + SinC = 4Cos A/2 Cos B/2 CosC/2 

(5) (SinB+ CinC) Tan A/2 – (Sin B – SinC) Cot A/2 =2cos B 

 

 -1 ≤ Sin, Cos ≤ 1, -∞ ≤ tan ≤ +∞ 

 

1.6  nghJj;jPu;Tfs;  

1) Sin θ = Sin∞ =  vdpd; 

θ = nπ +(-1)n α, n.  

2) Cosθ  = Cos ∞  vdpd; 

 θ = 2nπ ± ∞, n.  

3) tanθ = tan α vdpd; 

θ = nπ + α; n.  

cjhuzk; 

1. 𝑠𝑖𝑛𝜃 =  
1

2
= 𝑠𝑖𝑛

𝜋

6
 

θ = n𝜃 = 𝑛𝜋 + (−1)1 𝜋

6
       ; n.  

2. 2. 𝑡𝑎𝑛𝜃 =  −1 = tan (−
𝜋

4
) 

𝜃 = 𝑛𝜋 −  
𝜋

4
      ; n.  

3. 2𝑠𝑖𝑛2𝑥 +  √3 𝑐𝑜𝑠𝑥 + 1 = 𝑜  

2(1 − 𝑐𝑜𝑠2𝑥) + √3 𝑐𝑜𝑠𝑥 + 1 = 𝑜 
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2𝑐𝑜𝑠2𝑥) − √3 𝑐𝑜𝑠𝑥 − 3 = 𝑜 

(2𝑐𝑜𝑠𝑥 + √3)(𝑐𝑜𝑠𝑥 −  √3) =  𝑜 

 

2𝑐𝑜𝑠𝑥 =  −√3    𝑜𝑟    𝑐𝑜𝑠𝑥 =  √3 (nghUe;jhJ) 

 𝑐𝑜𝑠𝑥 =  − 
√3

2
= 𝑐𝑜𝑠

5𝜋

6
   

𝑥 = 2𝑛𝜋 ±
5𝜋

6
     ; n.  

 

4. Cos2θ –sin θ – ¼ = 0 

1- sin2θ – Sinθ – ¼  

4- 4 sin2θ – 4sinθ -1 =0 

4sin2θ  + 4Sin θ  -3 =0 

(2Sin θ  + 3) (2Sin θ  -1) =0 

𝑠𝑖𝑛𝜃 =  −
3

2
           𝑜𝑟               𝑠𝑖𝑛𝜃 =  

1

2
= 𝑠𝑖𝑛

𝜋

6
 

,J nghUe;jhJ                             𝜃 = 𝑛𝜋 + (−1)𝑛 𝜋

6
   ;     n.  

 

5. tan2θ –(1+ √3) tanθ + √3=0  

tan2 θ -tan θ  - √3 tan θ  + √3 = 0 

tan θ  (tan θ -1) -√3 (tan-1) =0 

(tan θ -1) (tan θ-√3) =0 

tan θ =1                or   tan θ = √3 

        = tan  π/4           = tan π/3 

    𝜃 = 𝑛1𝜋 + 
𝜋

4
,          𝜃 =  𝑛2𝜋 +  

𝜋

3
;          𝑛1, 𝑛2 .  

6. 𝑡𝑎𝑛𝜃 + 𝑡𝑎𝑛2𝜃 +  √3 𝑡𝑎𝑛𝜃 𝑡𝑎𝑛2𝜃 =  √3 

𝑡𝑎𝑛𝜃 + 𝑡𝑎𝑛2𝜃 =  √3 (1 − 𝑡𝑎𝑛𝜃. 𝑡𝑎𝑛2𝜃)  

𝑡𝑎𝑛𝜃 + 𝑡𝑎𝑛2𝜃

1 − 𝑡𝑎𝑛𝜃. 𝑡𝑎𝑛2𝜃
=  √3 

𝑡𝑎𝑛3𝜃 =  √3 = 𝑡𝑎𝑛
𝜋

3
  

3 θ = n π + π/3 

 𝜃 =  
1

3
 (𝑛𝜋 +

𝜋

3
) ;

 
n.  
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a cosθ + bsin θ = c ,dJ nghJj;jPu;T 

 

acosθ  +b𝜃 + 𝑛 𝑠𝑖𝑛𝜃 = 𝑐 

222222 ba

c
Sin

ba

b
Cos

ba

a








  

       

𝑐𝑜𝑠𝜃. 𝑐𝑜𝑠 ∝  +𝑠𝑖𝑛𝜃 𝑠𝑖𝑛 ∝ = 𝑐𝑜𝑠𝛽 

cos(𝜃 − 𝛼) = 𝑐𝑜𝑠𝛽 

 θ – α = 2nπ ± β  

 θ = 2nπ ±β +α    n.  

𝜃 ,w;F nka;jPu;Tfs; rhj;jpakhtjw;F  1Cos  MfNtz;Lk;.  

→ cos2β ≤ 1 

1
22

2


 ba

c
 

c2 ≤ a2 +b2 

 

Note:-   acosθ+ bsinθ = c vDk;rkd;ghL θ ,w;F nka;jPu;Tfisf; nfhz;bUf;f  

      𝑎2 + 𝑏2 ≥ 𝑐2Mf Ntz;Lk; 

 

cjhuzk; 

1. 2sincos3    

2

1
sin

2

1
cos

2

3
   

4
cos

6
sin

6
cos





  SinCos  

4
cos

6


 








Cos  

znnn 








 ;
64

2
4

2
6

  

 

2. Cosθ + sin θ = √2 

1

√2
 𝑐𝑜𝑠𝜃 +  

1

√2
 𝑠𝑖𝑛𝜃 = 1 

            𝑐𝑜𝑠𝜃. 𝑐𝑜𝑠
𝜋

4
+  𝑠𝑖𝑛𝜃 . 𝑠𝑖𝑛

𝜋

4
= 1 
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            cos(𝜃 − 
𝜋

4
) = 𝑐𝑜𝑠0 

           (𝜃 −  
𝜋

4
) = 2𝑛𝜋 ± 𝑜 

znn 


 ;
4

2 
 

 

3. 23   CosSin  

2

1

2

1

2

3
  CosSin  

 𝑠𝑖𝑛𝜃. 𝑐𝑜𝑠
𝜋

6
− 𝑐𝑜𝑠𝜃. 𝑠𝑖𝑛

𝜋

6
= 𝑠𝑖𝑛

𝜋

4
 

               sin (𝜃 −  
𝜋

6
) =  𝑠𝑖𝑛

𝜋

4
 

 𝜃 −  
𝜋

6
= 𝑛𝜋 + (−1)𝑛  

𝜋

4
 

               𝜃 = 𝑛𝜋 + (−1)𝑛  
𝜋

4
+

𝜋

6
 ; 𝑛𝜖𝑍 

 

4. 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 =  √2𝑐𝑜𝑠𝐴; 𝐴 −khwpyp 

             
1

√2
 𝑐𝑜𝑠𝑥 +  

1

√2
 𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑠𝐴 

             𝑐𝑜𝑠𝑥 𝑐𝑜𝑠
𝜋

4
+ 𝑠𝑖𝑛𝑥. 𝑠𝑖𝑛

𝜋

4
= 𝑐𝑜𝑠𝐴 

             cos (𝑥 − 
𝜋

4
) = 𝑐𝑜𝑠𝐴 

 𝑥 −  
𝜋

4
= 2𝑛𝜋 ± 𝐴 

  𝑥 = 2𝑛𝜋 ± 𝐴 +
𝜋

4
; 𝑛𝜖𝑍 

 

5. 6𝑐𝑜𝑠𝑥 + 8𝑠𝑖𝑛𝑥 = 9 

6

10
𝑐𝑜𝑠𝑥 + 

8

10
 𝑠𝑖𝑛𝑥 =  

9

10
 

𝑐𝑜𝑠𝑥. 𝑐𝑜𝑠 ∝ +𝑠𝑖𝑛𝑥. 𝑠𝑖𝑛 ∝ =  
9

10
 

cos(𝑥−∝) = 𝑐𝑜𝑠𝛽 

𝑥 − 𝛼 = 2𝑛𝜋 ± 𝛽 

𝑥 = 2𝑛𝜋 ± 𝛽 + 𝛼;     𝑛 ∈ 𝑍 

 

1.6 gapw;rpfs; 
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gpd;tUtdtw;wpd; nghJjPu;Tfis fhz;f. 

1. Sin2 θ = ½   

2. Cos2θ = ½  

3. tan3 θ = tan θ  

4. tan 5 θ = - tan 2θ 

5. tan 4 θ = cot θ 

6. tan8θ tan 2θ =1 

7. Cos 5 θ = sin 2 θ 

8. Sin2 θ = cos θ 

9. Cos θCos3 θ -1=0 

10. 2Sin θ Sin3 θ -1 =0 

11. cos 3x + 4cosx – 2=0 

12. tan4 θ = tan θ + tan 3 θ 

13. cos 6 θ cos2 θ – cos 3 θ cos θ =0 

14. sin θ+ sin (θ + π/3) + Sin (θ + 2π/3 )= 0 

15. cos2 θ = cos2 θ – sin2 θ vd vLj;J 





2

2

tan1

tan1
2




Cos vd epWtp  

tan2 θ + 2cos2θ -1 =0 ,d; jPu;Tfisf; fhz;f. 

16. 𝑐𝑜𝑠𝑥 + cos (
𝜋

3
+  𝑥) +  cos (𝑥 +

2𝜋

3
) = 𝑜 

17.  𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃 = 1 

18. Cosec θ + cot θ =√3 

19. 3Sin 2θ + 2sin2 θ =2 

20. 2[Cosθ + sin θ]= √3+1 

21. 4- 4 (cos x –sin x ) – sin 2x = 0  

22. 𝑐𝑜𝑠𝑥 + √3 sin 𝑥 = 2 

23. Sin x Cos x – 6sin x+ 6cosx + 6 =0  

24. 6tan2 x  - 2cos2x = cos2x 

25.  
6cos3sin4

1

 xx
 vd;gjd; kpf cau;e;j ngWkhdj;ijf; fhz;f. 
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1.7 jpupNfhzfzpj Neu;khW rhu;Gfs; 

1 y = sin-1 x  

,q;F -1 ≤−1 ≤ 𝑥 ≤ 1 

NkYk;  
24


 y  MFkhW Y tiuag;gLfpwJ. 

 

 

 

2 y = cos_1x  

-1 ≤  x ≤  1 MFk; 

→ 0 ≤ y ≤ π MFkhW 

y tiuag;gLfpwJ. 

 

 

3 y = tan-1x ; x.  

22


 y vd tiuaWf;fg;gLk; tiuig tiujy; 

 

 

 

cjhuzk; 

1. sin-1𝑠𝑖𝑛−1 3

5
−  𝑐𝑜𝑠−1  

12

13
= 𝑠𝑖𝑛−1  

16

65
 vdf;fhl;Lf. 

  

65

16
,

13

12
,

5

3 111 SinCosSin vd;f                              

=> 𝑠𝑖𝑛 ∝ =  
3

5
, 𝑐𝑜𝑠𝛽 =  

12

13
, 𝑠𝑖𝑛𝛾 =  

16

65
 

 

     

𝐿. 𝐻. 𝑆   = sin (∝  − 𝛽) 

 = 𝑠𝑖𝑛 ∝ 𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠 ∝ 𝑠𝑖𝑛𝛽 

                =  
3

5
.
12

13
−  

4

5
 .

5

13
 

                =  
36 − 20

65
 

 =
65

16
 

y 

x 0 
-1 

1 

-π/2 

π/2 

y 

x 

π 

-1 1 0 

π/2 

y 

x 

π/2 

0 

-π/2 



GIZ/ESC – Jaffna 25 

= 𝑠𝑖𝑛𝛾 

= 𝑅. 𝐻. 𝑆 

2 

           𝑠𝑖𝑛−1 3

5
+  𝑠𝑖𝑛−1 8

17
= 𝑠𝑖𝑛−1 77

85
 

𝑠𝑖𝑛−1 3

5
=∝, 𝑠𝑖𝑛−1 8

17
=  𝛽, 𝑠𝑖𝑛−1 77

85
=  𝛾 vd;f 

=> 𝑠𝑖𝑛 ∝ =  
3

5
  , 𝑠𝑖𝑛𝛽 =  

8

17
, 𝑠𝑖𝑛𝛾 =  

77

85
 

α +β =γ 

Sin (α + β) = Sin γ  

𝐿. 𝐻. 𝑆 = sin (∝ +𝛽) 

             = 𝑠𝑖𝑛 ∝. 𝑥𝑜𝑠𝛽 + 𝑐𝑜𝑠 ∝ 𝑠𝑖𝑛𝛽 

  
5

4
.

17

8

17

15
.

5

3
  

  
85

77
   

             = 𝑠𝑖𝑛 

 = 𝑅. 𝐻. 𝑆 

 

3. 

2
tantantan 111 

  zyx vdpd;  xy + yz + zx  =1   vdf;fhl;Lf 

𝑡𝑎𝑛−1𝑥 = ∝, 𝑡𝑎𝑛−1𝑦 =  𝛽, 𝑡𝑎𝑛−1𝑧 =  𝛾 vd;f. 

𝑡𝑎𝑛 ∝= 𝑥, 𝑡𝑎𝑛𝛽 = 𝑦, 𝑡𝑎𝑛𝛾 = 𝑧 

∝  + 𝛽 +  𝛾 =  
𝜋

2
 




 
2

 

  







 




2
tantan  

 







tan

1
cot

tantan1

tantan





 

𝑥 + 𝑦

1 − 𝑥𝑦
=  

1

𝑧
 

𝑥𝑧 + 𝑦𝑧 = 1 − 𝑥𝑦 

xy + 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 = 1 
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4.         tan-12𝑥 + 𝑡𝑎𝑛−13𝑥 =  
𝜋

4
  ,idj;jPu;j;J x If; fhz;f. 

𝑡𝑎𝑛−12𝑥 + 𝑡𝑎𝑛−13𝑥 =  𝛽 vd;f. 

  ∝  + 𝛽 =  
𝜋

4
 

 tan(∝  + 𝛽) =  𝑡𝑎𝑛
𝜋

4
 

𝑡𝑎𝑛 ∝  +𝑡𝑎𝑛𝛽

1 − 𝑡𝑎𝑛 ∝ 𝑡𝑎𝑛𝛽
= 1 

2𝑥 + 3𝑥

1 − 2𝑥. 3𝑥
= 1 

5𝑥 = 1 − 6𝑥2 

6𝑥2 +  5𝑥 − 1 = 0 

(6𝑥 − 1)(𝑥 + 1) =  𝑜 

1
6

1
 xorx nghUe;jhjJ 

 𝑥 =  
1

6
 

 

5      𝑐𝑜𝑠−1𝑥 + 𝑐𝑜𝑠−1𝑦 + 𝑐𝑜𝑠−1𝑧 =  𝜋 vdpd; 𝑥2 + 𝑦2 + 𝑧2 +  2𝑥𝑦𝑧 = 1   

   vdf;fhl;Lf. 

𝑐𝑜𝑠−1𝑥 = ∝, 𝑐𝑜𝑠−1𝑦 = 𝛽, 𝑐𝑜𝑠−1𝑧 =  𝛾 vd;f. 

 𝑐𝑜𝑠 ∝ = 𝑥, 𝑐𝑜𝑠𝛽 = 𝑦, 𝑐𝑜𝑠𝛾 = 𝑧 

 α + β + γ = π 

  ∝  + 𝛽 =  𝜋 −  𝛾  

 𝑐𝑜𝑠(∝ + 𝛽) = cos(𝜋 −  𝛾) =  −𝑐𝑜𝑠𝛾 

cosα 𝑐𝑜𝑠 ∝. 𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛 ∝ 𝑠𝑖𝑛𝛽 =  −𝑐𝑜𝑠𝛾 

zyxyx  22 11.  

 

  22 11 yxzxy   

 
(𝑥𝑦 − 𝑧)2 = 1 −  𝑦2 −  𝑥2 +  𝑥2𝑥2 

 
𝑥2 𝑦2 −  2𝑥𝑦𝑧 + 𝑧2 = 1 −  𝑦2 −  𝑥2 +  𝑥2𝑦2  

  
𝑥2 +  𝑦2 +  𝑧2 − 2 𝑥𝑦𝑧 = 1  
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1.7 gapw;rpfs; 
 

1. 𝑠𝑖𝑛−1 (
5

13
) +  𝑠𝑖𝑛−1 (

7

25
) =  𝑐𝑜𝑠−1(

253

325
)vdf;fhl;Lf. 

2. 𝑐𝑜𝑠−1 (
4

5
) +  𝑐𝑜𝑠−1 (

12

13
) =  𝑐𝑜𝑠−1(

33

65
)vdf;fhl;Lf. 

3. 𝑡𝑎𝑛−1 (
1

7
) +  𝑡𝑎𝑛−1 (

1

13
) =  𝑡𝑎𝑛−1(

2

9)
 vdf;fhl;Lf. 

4. 2𝑡𝑎𝑛−1 (
1

3
) +  𝑡𝑎𝑛−1 (

1

7
) =  

𝜋

4
 vdf;fhl;Lf. 

5. 𝑠𝑖𝑛−1𝑥 + 𝑠𝑖𝑛−1𝑦 =  
𝜋

3
 vdpd; 𝑥2 + 𝑦2 + 𝑥𝑦 =  

3

4
 vdf;fhl;Lf. 

6. 𝑡𝑎𝑛−1𝑥 + 𝑡𝑎𝑛−1𝑦 + 𝑡𝑎𝑛−1𝑧 =  
𝜋

2
 vdpd; yz  + zx + xy =1 vdf;fhl;Lf. 

7. 𝑡𝑎𝑛−1 (
5

12
) +  𝑡𝑎𝑛−1 (

7

17
) =  

𝜋

4
 vdf;fhl;Lf. 

 

gpd;tUk; rkd;ghLfisj; jPu;f;Ff. 

1. tan-1 (x+1) + tan-1 (x-1) = tan-12 

2. tan-1 2x- tan-1 x =cot-1 (4-4x2)  

3. 𝑡𝑎𝑛−1 (
1−𝑥

1+𝑥
) =  

1

2
 𝑡𝑎𝑛−1𝑥 

4. tan-12x +tan-1 3x = π/4 

5. Sin-1x + sin-1 2x = π/3 

6. 𝑐𝑜𝑠−1 𝑥 + 𝑐𝑜𝑠−1𝑦 + 𝑐𝑜𝑠−1𝑧 =  𝜋 

7. 2𝑡𝑎𝑛−1 (
1

3
) + 𝑡𝑎𝑛−1 (

1

7
) =  

𝜋

4
 

 


