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Deb«espeer Meyo Trigonometry keâer JÙeglheefòe «eerkeâ MeyoeW-

(i) Tri

(ii) Gon

(iii) Metron

mes ngF& nw~ Fvekeâe DeLe& ›eâceMe: nw-

(i) leerve

(ii) Yegpee

(iii) ceehe

Jemlegle: ØeeÛeerve keâeue kesâ KeieesueefJeo ef$ekeâesCeefceefle (Trigono-

metry) keâe ØeÙeesie he=LJeer mes, yeÇÿeeb[ ceW efmLele DevÙe FkeâeFÙeeW (pewmes

«eneW SJeb leejeW) keâer otefjÙeeb ceeheves ceW keâjles Les~ ef$ekeâesCeefceleerÙe mebkeâuheveeSb

KeieesueerÙe otefjÙeeW kesâ ceeheve ceW DelÙeble meneÙekeâ nesleer nQ~ Deepe KeieesueerÙe

otjer ceeheve keâer Deveskeâ Gòece Øekeâej keâer ØeewÅeesefiekeâerÙe efJeefOeÙeeW keâes Yeer

Fve mebkeâuhe veeDeeW keâer ceoo uesveer heÌ[leer nw~ Dele: Ùes mebkeâuheveeSb

KeieesueerÙe otjer SJeb keâesCe ceeheve ceW DelÙeble DeeOeejYetle SJeb cenlJehetCe&

nesleer nQ~

JÙe efòeâ 

ceerveej keâ e Meer<e& 

TbÛeeF&  

otjer

otjer

JÙe efòeâ 

otjer
lewjle er ngF& 
peueerÙe Jemleg

GoenjCe mJe¤he GheÙeg&òeâ efÛe$e ceW, Ûeens he=LJeer melen hej KeÌ[e

keâesF& JÙeefòeâ Deheves mes kegâÚ otjer hej KeÌ[er efkeâmeer ceerveej mJe¤he efkeâmeer

Jemleg kesâ GÛÛelece efMeKej keâes osKe jne nes Ùee Jen cekeâeve keâer Úle mes

veoer ceW lewjles efkeâmeer peueerÙe pebleg keâes osKe jne nes, oesveeW ner oMeeDeeW ceW

Gme JÙeefòeâ keâer DeebKe mes Gve JemlegDeeW hej yeveves Jeeues keâesCeeW (Angles)

leLee efJeefYevve otefjÙeeW mes yeveves Jeeues keâeuheefvekeâ ef$eYegpe keâer mebkeâuhevee

lees nesleer ner nw Deewj Fmekeâer DeeJeMÙekeâlee Yeer heÌ[leer nw efkeâ Gme JÙeefòeâ

keâer DeebKeeW keâe ceerveejvegcee Jemleg keâer efMeKej keâes osKeles meceÙe efkeâleves

DebMe keâe keâesCe yevelee nw Ùee Gme JÙeefòeâ keâer Gme ceerveej mes otjer keäÙee

nw Deeefo-Deeefo~ FvneR otefjÙeeW SJeb keâesCeeW keâer peevekeâejer keâer DeeJeMÙekeâlee

ves ieefCele keâer Fme efJeOee keâe pevce keâjJeeÙee~ DeeFS keâesCeeW SJeb otefjÙeeW

keâ er Fv e lec eece ieCeveeDeeW  keâe r Fme og¤nlee keâes e fJeef Yevve YeeieeW

(Chapters) ceW yeebškeâj DeOÙeÙeve keâjves SJeb mecePeves keâe ØeÙeeme keâjles

nQ~

 ef$ekeâesCeefceleerÙe Devegheele (Trigonometric Ratio)

Skeâ mecekeâesCe ef$eYegpe kesâ keâesCeeW kesâ mebyebOe ceW YegpeeDeeW keâe Devegheele
ef$ekeâesCeefceleerÙe Devegheele keânueelee nw~ kegâue Ú: ef$ekeâesCeefceleerÙe Devegheele
nesles nQ- sin, cos, tan, cot, sec  SJeb cosec mecekeâesCe ef$eYegpe ceW
Fvekeâe ceeve efvecveJeled neslee nw~

A

B
C

keâCe& (c)

DeeO eej (b)

uebye (a)

mecekeâesCe ef$eYegpe ABC ceW   ABC = 900,  ACB = 0 nw~

Deye sin  
uebye
keâCe &

= 
AB

AC

a

c


cos  =  
&keâCe

DeeOeej
= 

c

b

AC

BC


tan   = 
uebye

D eeOeej = 
b

a

BC

AB


cot  = 
uebye

D eeOeej
= 

BC b

AB a


ef$ekeâesCeefceefle (Trigonometry)
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sec  =  
DeeOeej

&keâCe
= 

b

c

BC

AC


cosec  =  
keâCe&
uebye

 = 
a

c

AB

AC


veesš : Ùeefo vÙetvekeâesCe  A efueÙee peeS lees keâCe& meceeve jnsiee hejbleg
uebye Deewj DeeOeej hejmhej yeoue peeSbieW~
cenlJehetCe& leLÙe-

sin , cos  SJeb tan  keâe JÙegl›eâce ›eâceMe: cosec sec  SJeb
cot  neslee nw osKeW- kewâmes?

sin =  
uebye
keâCe &

 = keâCe &
uebye

1

 
= 

1

co sec

(    
k eâC e&
uebye

 = cosec 

cos = 
DeeOeej
keâCe&  = keâCe&

D eeO eej

1
= 

1

sec 

( 
DeeOeej
keâCe &

 = sec 

leLee tan = 
uebye

D eeOeej  =
 

uebye
DeeO eej

1
= 

1

cot 

(     
uebye

D eeOeej
 = cot 

sin . cosec  nesiee
osKeW kewâmes ?

sin =  
uebye
keâCe &

leLee cosec 
keâCe&
uebye

  sin . cosec  
uebye
keâCe &

 × 
keâCe&
uebye

 

 sin . cosec  

Fmeer Øekeâej cos . sec  leLee tan . cot  nesiee~
sin

cos



 = tan nesiee

osKeW kewâmes ?

sin

cos



 = DeeOeej
keâCe&

keâCe&
uebye

 = 
uebye
keâCe &

  × 
DeeOeej
keâCe&

 = uebye
D eeOeej


sin

tan
cos


 

   (     
ue bye

DeeOeej
 = tan 

Fmeer Øekeâej  
cos

cot
sin


 

 nesiee~

 ef$ekeâesCeefceleerÙe DevegheeleeW hej kegâÚ Deewj cenlJehetCe& met$e-osKeW-

         

A

B
C

keâCe& (c)

DeeO eej (b)

uebye (a)

mecekeâesCe ef$eYegpe ABC ceW  B = 900 leLee  C =   nw

sin 
keâCe&
uebye (a) 

(c)
 (%eele nw)

oesveeW he#eeW keâe Jeie& keâjves hej

sin2  2

2

c

a
..............(i)

cos 
DeeOeej(b) 

keâ Ce& (c)
 (%eele nw)

oesveeW he#eeW keâe Jeie& keâjves hej

cos2  2

2

c

b
..............(ii)

meceerkeâjCe (i) Deewj (ii) keâes peesÌ[ves hej

sin2 cos2  2

2

c

a
 2

2

c

b

sin2 cos2  2

22

c

ba 
.... ... ... .(iii)

mecekeâesCe ef$eYegpe ceW (uebye)2 + (DeeOeej)2 = (keâCe&)2

(a)2  + (b)2   (c)2

meceerkeâjCe (iii) ceW a2 + b2 = c2 jKeves hej

sin2 cos2 
2

2

c

c


  sin2 cos2 
  sin2 = 1 – cos2 

  cos2 = 1 – sin2 

sin2 cos2 

oesveeW he#eeW ceW cos2  mes Yeeie osves hej
2 2

2 2 2

sin cos 1

cos cos cos

 
 

  

tan2 + 1 = Sec2 






2
2

2

sinθ sin θ
= tanθ, = tan θ

cosθ cos θ

leLee 


 


2

2

1 1
= sec θ = sec θ

cosθ cos θ
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 tan2 =  sec2 – 1

Ùee sec2  — tan2 = 1

  sin2 cos2 

oesveeW he#eeW ceW sin2  mes Yeeie osves hej
2 2

2 2 2

sin cos 1

sin sin sin

 
 

  

1 + cot2 = cosec2 






2
2

2

cosθ cos θ
= cotθ, =cot θ

sinθ sin θ


leLee 


 


2
2

1 1
= cosec θ, = cosec θ

sin θ sin θ

cot2 =  cosec2 – 1

Ùee cosec2  — cot2 = 1

Fme Øekeâej

sin2  + cos2  = 1

sin2  = 1 – cos2 

cos2  = 1 – sin2 

tan2  = sec2 – 1

sec2  = 1 + tan2 

sec2  – tan2 = 1

cot2  = cosec2 – 1

    leLee cosec2  – cot2 = 1

GoenjCeeLe& ØeMve osKeW-

ØeMve 1. efkeâmeer mecekeâesCe ef$eYegpe ABC efpemekeâe keâesCe B mecekeâesCe

nw AB = 24 mesceer. Deewj BC = 7 mesceer. nw, lees Sin A, Cos A keâe ceeve

heefjkeâefuele keâerefpeS~

nue : mecekeâesCe ef$eYegpe ABC yeveeves hej

mecekeâesCe ef$eYegpe ceW

keâCe&2 =  uebye2 + DeeOeej2

AC2 = 72 + 242

AC2 = 49 + 576

AC2 = 625

B

C

A

7 mesceer.

24  m esceer.AC  = 625

       = 25 mesceer.

  sin A = 
uebye
keâCe &

 = 
25

7

    leLee cos A = 
&keâCe

DeeOeej
= 

25

24
   Gòej

ØeMve 2. Ùeefo tan = 
15

8
  nes lees DevÙe ef$ekeâesCeefceefle Devegheele

heefjkeâefuele keâerefpeS~

nue : ceevee Skeâ mecekeâesCe ef$eYegpe ABC nw~

tan = 
uebye

D eeOeej= 
15

8
 (  uebye = 8 leLee DeeOeej = 15)

    keâCe&2 = uebye2 + DeeOeej2

            = 82 + 152

             = 64 + 225  = 289

 keâCe& = 289 = 17

      cot= uebye
D eeOeej

 =  
8

15

  sin = 
uebye
keâCe &

 = 
8

17
   

B

C

A

8

15 
cosec = 

keâCe&
uebye

 = 
17

8

   cos = 
DeeOeej
keâCe& = 

17

15

sec = 
DeeOeej
keâCe&

= 
15

17
     Gòej

ØeMve 3. Ùeefo 3 tan A = 4,  lees 
2

2

1 cot A

1 cot A




 keâe ceeve %eele

keâerefpeS~

nue : tan A = 
3

4
       ( 3 tanA = 4)

  cot A =
 4

3

3

4

1

Atan

1




2

2

2 2

3
1

1 cot A 4

1 cot A 3
1

4

 
   

   
 

 
3

(cotA =
4

 jKee ieÙee)

= 

16

9
1

16

9
1





= 

16

916
16

916





 
=

 

16

25
16

7

 
= 

25

7
  Gòej
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ØeMve 4. tan2 –  sec2  keâe ceeve %eele keâerefpeS~
nue : tan2 –  sec2 

tan2 –  (1 + tan2 

(   1 + tan2 =  sec2 

= tan2 – 1 –  tan2 

= – 1   Gòej
ØeMve 5.  cosec2 –  cot2 keâe ceeve %eele keâerefpeS~
nue : cosec2 –  cot2 = 1 + cot2 –  cot2 

          (met$e– 1 + cot2 =  cosec2 

 Gòej

ØeMve 6. 
2

2

cot A 1

1 tan A




 keâe ceeve %eele keâerefpeS~

nue :

 
2

2 2

2 2

2

cos A 1
cot A 1 1sin A
1 tan A 1 sin A

1 cos A









 
 
 
 

2 2
2 2

2 2

cos A sin A
cot A = tan A =

sin A cos A
 l e L e e

=
 

2 2

2

2 2

2

cos A sin A

sin A
cos A sin A

cos A





= 
2 2 2

2 2 2

cos A sin A cos A

sin A cos A sin A






= 
2

2
2

cos A
cot A

sin A
    Gòej

ef$ekeâesCeefceleerÙe Devegheele mes mebyebOeer kegâÚ leLÙe osKeW

         

B
C

A

a

a

a

2

45
0

90
0

ceeve ueerefpeS ABC ceW  ACB =  450 DeLee&le  = 450 nes
FmeefueS  A =  C

DeLee&le AB = BC = a (ceevee)

Dele: heeFLeeieesjme efmeæeble mes,

(AC)2 = (AB)2  + (BC)2

   = a2 + a2 = 2a2

AC a 2

Deye ABC ceW

    sin  
uecye
keâCe&

sin 450 = 
a

a 2

1

2


cos 450 = 
a

a 2

1

2


tan 450 = 
a

a
1

cot 450 = 
a

a
1

sec 450 = 2
a

2a


         cosec 450 = 2
a

2a


 efJeefYevve keâesCeeW keâe ef$ekeâesCeefceleerÙe Devegheele

keâesCe 00 300 450 600 900 1200 1350 1500  1800

sin 0
1

2

1

2

3

2
1

3

2

1

2

1

2
0

cos 1
3

2

1

2

1

2
0 –

1

2
–

1

2
–

3

2
–1

tan 0
1

3
1 3  – 3 –1 –

1

3
0

cot  3 1
1

3
0 –

1

3
–1 – 3 

sec 1
2

3 2 2  –2 – 2 –
2

3
–1

cosec  2 2
2

3
1

2

3 2 2 

veesš :  (Infinity) Skeâ «eerkeâ De#ej nw efpememes Deheefjefcele
DeLeJee Deveble keâe yeesOe neslee nw~

Thej oer ieF& meejCeer kesâ DeJeueeskeâve mes mhe° nw efkeâ 0 mes 900

lekeâ sin , sec , tan  keâe ceeve yeÌ{ jne nw leLee cosec ,

cos  Deewj cot  keâe ceeve Ieš jne nw~
meowJe OÙeeve oW–
00 mes 900 lekeâ meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve Oeveelcekeâ
neslee nw~
900 mes 1800 lekeâ  sin   Deewj cosec  keâe ceeve Oeveelcekeâ leLee
DevÙe meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve $e+Ceelcekeâ neslee nw~
1800 mes 2700 lekeâ tan  Deewj cot  keâe ceeve Oeveelcekeâ leLee
DevÙe meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve $e+Ceelcekeâ neslee nw~
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2700 mes 3600 ceW cos Deewj sec  keâe ceeve Oeveelcekeâ leLee DevÙe
meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve $e+Ceelcekeâ neslee nw~

«eeheâ Éeje oMee&ves hej

tan  Deewj Oe veelceke âCot

DevÙe meYee r $e+Ce elceke â

Sin Cosec Deewj Oeveelceke â
DevÙe meYeer $e+Ceelce keâ

Cos S ec Deewj Oeveelcekeâ
DevÙe meYee r $e+Ceelcekeâ

meYee r Oevee lce keâ

900

2700

1800

360
0

0

90  1800 0mes 
e fÉleerÙe ÛelegLee ËMe

0  900 0mes 
ØeLece ÛelegLeeËMe

180  2700 0mes 
le=leerÙe Ûele gLe eËMe

270  3600 0mes 
Ûele gLe & ÛelegLeeËMe

Deye GoenjCeeLe& ØeMve osKeW-
ØeMve 1. sin 300 . cos 600 keâe ceeve %eele keâerefpeS~

nue : sin 300 = 
1

2
 leLee cos 600 = 

1

2

  sin 300 . cos 600 = 
1

2
× 

1

2
 

1

4
ØeMve 2. cos 300 + sin 600 keâe ceeve %eele keâerefpeS~

nue : cos 300 + sin 600 = 
3

2

3

2

3 3

2
 



( cos 300 = 
3

2
  leLee sin 600  =  

3

2
jKee ieÙee )

= 
2 3

2
3

ØeMve 3. tan2 300 + tan2450 keâe ceeve %eele keâerefpeS~

nue :  tan2 300 + tan2 450 = 
1

3
1

2
2







  ( )

 
  
 

0 01
tan30 = tan45 = 1

3
 l e L e e

 
3

4
1

3

1


ØeMve 4. 4 sin2 300 + tan2 600 + sec2 450  keâe ceeve %eele keâerefpeS~
nue : 4 sin2 300 + tan2 600 + sec2 450

= 4
1

2
3 2

2
2 2






  ( ) ( )

=  4
1

2

1

2
3 2   

(   sin 300 =
1

2
, tan 600= 3  leLee sec 450 = 2 jKee ieÙee)

= 1+ 3 + 2 6

ØeMve 5. A = 150 kesâ efueS cosec 2A keâe ceeve %eele keâerefpeS~
nue : cosec 2A = cosec (2 × 150)

            = cosec 300 (   cosec 300 = 2 jKee ieÙee)
           = 2

ØeMve 6. 
0

0 0

cos 45

sec30 cosec 30
 keâe ceeve %eele keâerefpeS~

nue : 
0

0 0

cos 45

sec30 cosec 30
 = 

2
3

2
2

1



(   cos 450 = 
1

2
, sec 300 = 

3

2
 leLee cosec 300  = 2)

=
 

3

322

2

1

  
= 

2)13(2

3



= 
)13)(13(22

)13(3





( 3 -1  mes DebMe Deewj nj ceW iegCee keâjves hej)

=  
)13(22

)13(3





= 
3( 3 1)

4 2



ØeMve 7. Ùeefo sin (A+ B) = 
2

3
, cos (A–B) = 

2

3
 peneb 0 <

A +  B   900, A  > B lees  A  Deewj B %eele keâerefpeS~

nue : sin (A + B) = 
2

3

sin (A + B) = sin 600  
 
 
 
 

0 3
sin 60 =

2


         A + B = 600 ............... (i)

cos (A – B) = 
2

3

cos (A–B) = cos 300 

 
 
 
 

0 3
cos 30 =

2


         A – B = 300 .................(ii)

meceer. (i) Deewj meceer. (ii) keâes peesÌ[ves hej
A + B = 600

A – B = 300

        2A     =  900

A = 
2

900

 = 450
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  B = 60 – 45  150         (meceer. (i) mes)
Dele: A keâe ceeve 450 Deewj B keâe ceeve 150 nw~
keâesCe (900 – ), (900 + ), (1800 – ) SJeb (1800 + )

kesâ ef$ekeâesCeefceleerÙe Devegheele efvecveJele nesles nQ–
keâesCe (900 – )  kesâ ef$ekeâesCeefceleerÙe Devegheele
sin (900 –) = cos 
cos (900 –) = sin 
tan (900 –) = cot 
cot (900 –) = tan 
sec (900 –) = cosec 

cosec (900 –) = sec 

keâesCe (900 + )  kesâ ef$ekeâesCeefceleerÙe Devegheele
sin (900 +) = cos 
cos (900 +) = –sin 
tan (900 +) = –cot 
cot (900 +) = –tan 
sec (900 +) = –cosec 
cosec (900 +) = sec 

keâesCe (1800 – )  kesâ ef$ekeâesCeefceleerÙe Devegheele
 sin (1800 –) = sin {900  + (900 –)}

=  cos (900 –) = Sin  
 cos (1800 –) = cos {900  + (900 –)}

=  –sin (900 –) = –Cos  
  tan (1800 –) = tan {900  + (900 –)}

=  – cot (900 –) = –tan 

Fmeer Øekeâej cot (1800 –)  =  – cot

sec (1800 –)  =  – sec
        cosec (1800 –)  =   cosec

keâesCe (1800 + )  kesâ ef$ekeâesCeefceleerÙe Devegheele
sin (1800 +) = sin {900 + (900 +)} =  cos (900 +)

             = –sin  
cos (1800 +) = cos {900 + (900+)} =  –sin (900 +)

            = –cos  
tan (1800 +) = tan {90 + (900+)} =  – cot (900 +)

             = –(–tan  tan 

Fmeer Øekeâej, cot (1800 +)  =  cot

sec (1800 +)  =  – sec
cosec (1800 +) = – cosec 

he tjkeâ keâesCee W kesâ e f$ekeâesCee fcelee rÙe Devegheele
sin (360 – ) = – sin 
cos (360 – ) =  cos 
tan (360 – ) = – tan 

cot (360 – ) = – cot 

sec (360 – ) = sec 
cosec (360 – ) = – cosec 
sin (360 + ) = sin 
cos (360 + ) = cos 
tan (360 + ) = tan 
cot (360 + ) = cot 
sec (360 + ) =  sec 

cosec (360 + ) = cosec 

ØeMve 1. : sin 1350 keâe ceeve %eele keâerefpeS~
nue : sin (1350) = sin (900 +450 )

[   sin (900 + ) = cos   
sin 1350 = cos 450

    = 
1

2

ØeMve 2. : cos 1200 keâe ceeve %eele keâerefpeS~
nue : cos 1200  = cos (1800 –600 )

[   cos (180 – = – cos 
           = – cos 600

           = – 
1

2

ØeMve 3. : tan 2250 keâe ceeve %eele keâerefpeS~
nue : tan 2250 = tan (1800 +450 )

{  tan (1800 +  ) = tan 
tan 450

= 1

ØeMve 4. : sin 1500. sec 1500  keâe ceeve %eele keâerefpeS~
nue : sin 1500. sec 1500 = sin (900 + 600). sec (180 – 300)

= cos 600 . (-sec 300)

   {  sin (90 + ) = cos   leLee sec (1800 –  ) = – sec keâe
ØeÙeesie efkeâÙee ieÙee

= 
1

2

2

3
. 










= – 
1

3

ØeMve 5. : JÙebpekeâ 0

0

53cot

37tan
keâe ceeve %eele keâerefpeS~

nue : 
0 0

0 0 0

tan 37 tan37

cot 53 cot(90 37 )




{   530 = 900–370  leLee cot (90 – ) = tan keâe ØeÙeesie efkeâÙee ieÙee}

= 0

0

37tan

37tan

= 1

kegâÚ cenlJehetCe& met$e—
sin (A + B) = sin A cos B + cos A sin B
sin (A – B) = sin A cos B – cos A sin B
cos (A + B) = cos A cos B – sin A sin B
cos (A – B) = cos A cos B + sin A sin B

tan (A + B) = BtanAtan1

BtanAtan





tan (A–B) = 
tan A tanB

1 tan A tan B





sin 2A = 2 sin A cos A
cos 2A = cos2A – sin2A
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tan 2A = 2

2tanA

1 tan A
cos 2A = cos2A – sin2A = (1 – sin2A) – sin2A

    = 1 – 2 sin2 A

  Ùee cos 2A = cos2A – sin2A  = cos2A – (1 – cos2 A)
     = 2 cos2 A – 1

Deye GoenjCeeLe & ØeMve osKe W—
ØeMve 1. tan 3900 keâe ceeve keäÙee nesiee?
nue : Thej efoS ieS met$e kesâ Devegmeej tan (3600 + ) keâe ceeve tan

 neslee nw~
 tan 3900 = tan (3600 + 300)

= tan 300

tan 300 keâe ceeve 
3

1
 neslee nw~

 tan 3900 = 
3

1

ØeMve 2.  Sin 15000 keâe ceeve %eele keâerefpeS~
nue : meyemes henues keâesCe uesves hej

15000 = 3600 × 4 + 600

(3600 mes DeefOekeâ kesâ meYeer keâesCe keâes 3600 kesâ iegCepe ceW efueKeles
nQ)
 sin 15000 = sin (3600 × 4 + 600)

= sin 600

veesš : meYeer ef$ekeâesCeefceleerÙe DevegheeleeW ceW 3600 kesâ iegCepe keâes ÚesÌ[keâj
pees Mes<e yeÛelee nw Jener ef$ekeâesCeefceleerÙe Devegheele keâe ceeve neslee nw~

sin 600 keâe ceeve 
2

3  neslee nw

FmeefueÙes

sin 15000 = 
2

3

ØeMve 3.  sin 750, sin 150, keâe ceeve %eele keâerefpeS~
nue :   meejCeer Éeje 450 keâe ceeve %eele nw FmeefueÙes

sin 750 = sin (450 + 300)
= sin 450 cos 300 + cos 450 sin 300

nce peeveles nQ sin (A + B) = sin A cos B + cos A sin B neslee
nw~ meYeer ef$ekeâesCeefceleerÙe ceeveeW keâes jKeves hej

 sin 750 = 
2

1
.

2

1

2

3
.

2

1


= 
22

1

22

3


= 
22

13 

Fmeer Øekeâej sin 150 keâe ceeve Úe$e mJeÙeb efvekeâeueW [sin (A-B) kesâ

met$e hej] efpemekeâe Gòej 
22

13 
 nesiee~

ØeMve 4. cos 750 ,  cos 150 keâe ceeve %eele keâerefpeS~
nue : cos 750 = cos (450 + 300)

   cos (A + B) keâe ceeve cos A cos B – sin A sin B neslee nw~
 cos 750 = cos 450 cos 300 – sin 450 sin 300

meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâe ceeve jKeves hej-

cos 750 = 
1 3 1 1

. .
2 22 2


= 
22

1

22

3


= 
22

13 

Fmeer Øekeâej cos 150 keâe ceeve efvekeâeuee peeSiee efpemekeâe Gòej

22

13 
 nesiee~

veesš : sin 150 Deewj cos 750 keâe ceeve ncesMee meceeve neslee nw leLee
cos 150 Deewj sin 750 keâe ceeve ncesMee meceeve neslee nw~

ØeMve 5. tan 750 keâe ceeve %eele keâerefpeS~
nue : tan 750 = tan (450 + 300)  keâjves hej

tan (A + B) = 
tan A tan B

1 tanA tan B




  neslee nw~

  tan (450 + 300 ) = 
0 0

0 0

tan 45 tan30

1 tan45 tan30





ef$ekeâesCeefceleerÙe ceeve jKeves hej

= 

3

1
.11

3

1
1





= 

3

13

3

13





= 
)13(

13





kegâÚ cenlJehetCe& ef$ekeâesCeefceleerÙe met$e
1. sin 3A = 3 sin A – 4 sin3A
2. cos 3A =  4 cos3A – 3 cos A

3. tan 3A = 
3

2

3tanA tan A

1 3 tan A





4. sin C + sin D =  2 sin 
2

DC
 cos 

2

DC

5. sin C – sin D = 2 cos 
2

DC
 sin 

2

DC
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6. cos C + cos D = 2 cos
2

DC
 cos 

2

DC

7. cos C – cos D = – 2 sin 
2

DC
 sin 

2

DC

Ùee 2 sin 
C D D C

sin
2 2

 

Cosine met$e

cos A = 
bc2

acb
222



cos B = 
ca2

bac 222 

cos C = 
2 2 2a b c

2ab

 

Ùeeo keâjves ÙeesiÙe ef$ekeâesCeefceleerÙe ceeve

cos 720 = sin 180 = 
4

15 

cos 180 = sin 720 = 
4

5210

sin 360 = sin 540 = 
10 2 5

4



cos 360 = sin 540 = 
4

15 

GoenjCeeLe& ØeMve osKeW–
ØeMve 1. Ùeefo efkeâmeer ef$eYegpe ceW AB = 8 mesceer. nw BC leLee AC = 5

mesceer. nw lees cos B keâe ceeve efkeâleveer nesieer?
nue :  nce peeveles nw-

      

b = 5 c = 8

a = 5

A

BC

cos B = 
ca2

bac 222 

ef$eYegpe mes ceeve jKeves hej

cos B = 
5.8.2

558 222 

     = 
80

252564 

        = 
80

64
 = 

5

4

veesš : keâesCe A kesâ meeceves keâer Yegpee a, keâesCe B kesâ meeceves keâer Yegpee
b leLee keâesCe C kesâ meeceves keâer Yegpee c nesleer nw~

kegâÚ cenlJehetCe& met$e Deewj osKeW–

sin  sin 2  sin 4   = 
1

4
sin 3

osKeW kewâmes ?
sin 3 = 4 sin sin 2sin 4 ..........(i)

= 2 sin  (2 sin 2 sin 4)
[  2 sinA sinB = cos (A–B) – cos (A + B)]

= 2sin [cos(2– 4) – cos(2 + 4)]
= 2sin [cos 2 –cos 6]

[  cos (–) = cos]
= 2sin cos 2 –2 sin  cos 6
[  2 sinA cosB = sin (A+B) + sin(A–B)]
= sin( + 2) + sin (–2) – sin (+ 6)

    – sin (– 6)
= sin 3 + sin (–)  – sin 7– sin (–5)

[ sin  (– ) = – sin ]
sin3 = sin 3– sin – sin 7+ sin 5.... ... (ii)

  – sin – sin 7 + sin 5= 0 .......(iii)

meceer. (i) Deewj meceer. (ii) mes
sin3 – sin – sin7+ sin 5= 4 sin sin 2 sin 4

meceer. (iii) mes ceeve jKeves hej
sin3 = 4sin sin 2sin 4

1

4
 sin 3= sinsin 2sin 4

cos  cos 2  cos 4   = 
1

4
cos 3

osKeW kewâmes ?
cos 3cos cos 2cos 4 ........(i)
             = 2 cos 2 cos2cos 4

[   2cos A cos B = cos (A – B) + cos (A + B)]

             = 2cos  [cos(2– 4) + cos (2+ 4

             2cos  [cos(2cos 6

             = 2cos cos 2+ 2 cos cos 6

             = cos (–2+ cos (+) + cos (–)
       + cos (+)

   cos  = cos + cos 3+ cos 5+ cos 7 ........(ii)

cos + cos 5+ cos 7= 0 .......(iii)

meceer. (i) Deewj meceer. (ii) mes

cos + cos 5+ cos 7+ cos 3

= 4 cos cos 2cos 4

       (meceer. (iii) mes ceeve jKeves hej)
  cos 3 = 4 cos cos 2cos 4

1

4
cos 3=  cos cos 2cos 4

tan . tan 2 .tan 3  = tan 3

osKeW kewâmes ?
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  tan 
sin

cos





L.H.S.=
sin

cos






sin2 sin4
.

cos2 cos4

 

 

       {   sin  . sin 2. sin 4= 
1

sin3θ
4

            Deewj cos  . cos 2 . cos 4
1

cos3θ}
4

L.H.S.

1
sin 3

4
1

cos3
4





  
sin

cos3




 tan 3

= R.H.S.

Dele: tan . tan 2. tan 3 = tan 3

GoenjCeeLe& Skeâ ØeMve osKeW-
ØeMve 1. cos 100 cos 200 cos 400 sin 600 keâe ceeve %eele keâerefpeS~
nue : cos 100 cos 200 cos 400 sin 600 = (cos 100 cos 200

cos 400 ) sin 600

nce peeveles nQ efkeâ cos cos 2cos 4
4

1
 cos 3

 cos 100 cos 200 cos 400 = 
4

1
 cos 3 × 100

        = 
4

1
cos 300

         = 
2

3
.

4

1

       cos 100. cos 200 . cos 400    = 
8

3
    .. ... ..(i)

cos 100 cos 200 cos 400 sin 600 = 03
sin 60

8


(meceer. (i) mes ceeve jKeves hej)

= 
2

3

8

3
   

 
 
 
 

0 3
 sin 60   = 

2


= 
16

3

 keâesCe keâe ceehe (Measurement of Angles)

keâesCe keâes ceeheves keâer cegKÙele: oes heæefleÙeeb ØeÛeefuele nQ :
(1) <eeef°keâ heæefle (Sexagesimal System)

(2) Je=òeerÙe heæefle (Circular System)

(1) <eeef°keâ heæefle– Fme heæefle ceW Skeâ #eweflepe jsKee Deewj otmejer

TOJe& jsKee kesâ ceOÙe yeveves Jeeues keâesCe keâes mecekeâesCe keânles nQ, mecekeâesCe
kesâ 90JeW Yeeie keâes Skeâ DebMe DeLeJee (1o) keânles nQ~ Skeâ DebMe kesâ keâesCe
keâes 60 YeeieeW ceW yeebšles nQ, efpemekesâ Skeâ Yeeie keâes Skeâ efceveš (1') keânles
nQ Skeâ efceveš kesâ keâesCe keâes 60 YeeieeW ceW yeebšles nQ efpemekesâ Skeâ Yeeie keâes
Skeâ meskebâ[ (1'') keânles nQ~

  

B

A
90

o

1 mecekeâesCe = 90o (90 DebMe)
              1o = 60 ' (60 efceveš)
               1' = 60 '' (60 meskebâ[)

(2) Je=òeerÙe heæefle– Fme ceehe keâer FkeâeF& jsef[Ùeve (radian) nw~
Je=òe kesâ Gme Ûeehe Éeje, pees uecyeeF& ceW Je=òe keâer ef$epÙee kesâ yejeyej nes,
Gmeer Je=òe kesâ kesâvõ hej yevee keâesCe Skeâ jsef[Ùeve keânueelee nw~ meeLe keâer
Deeke=âefle ceW Je=òe keâe kesâvõ O nw Deewj AB Je=òe keâer ef$epÙee kesâ yejeyej nw~
Dele: keâesCe AOB keâer ceehe Skeâ jsef[Ùeve nw~

       
O

B

A

e f$ep
Ù ee jse f[Ùeve 

Ûeehe

1

<eef°keâ ceehe Deewj Je=òeerÙe ceehe keâe hejmhej mebyebOe (Relation
Mutually of Sexagesimal Measure and Circular
Measure)

 pÙeeefceefle mes nce peeveles nQ efkeâ Je=òe kesâ keWâõ hej yeves keâesCe Deheves
Ûeehe keâer (efpeve hej Jes yeves nQ) uebyeeF& kesâ Devegheele ceW nesles nQ~

osKeW-
ABAOB

2 ABC




Ûeehe
mecekeâeCs e Ûeehe

 = 
e f$epÙee

Deæ&-heefjefOe

           O

B

A

r

rC

DeLeJee

1 r 1

2 r 
 

jes [f Ùeve
mecekeâesCe

 1 jsef[Ùeve = 
2



 mecekeâeCs e

             = 
o180



 [Fmemes Ùen efmeæ neslee nw efkeâ jsef[Ùeve keâe ceehe DeÛej neslee
nw leLee Ùen Je=òe keâer ef$epÙee hej efveYe&j veneR nw~]
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Fme met$e Éeje nce efkeâmeer keâeWCe kesâ DebMe ceW ceehe keâes jsef[ÙeveeW ceW
leLee jsef[Ùeve kesâ ceehe keâes DebMeeW ceW yeoue mekeâles nQ~ Fme Øekeâej,

3


 (jsef[Ùeve) = 

o180


× 

3


= 600

15


(jsef[Ùeve) = 

o180


× 

15


= 120

900  = 0180


× 900  = 

2


(jsef[Ùeve)

10 =   0180


(jsef[Ùeve)

450  = 0180


× 450  = 

4


(jsef[Ùeve)

met$e– keâesWCe keâer DebMeeW ceW ceehe keâes jsef[Ùeve ceW yeoueves kesâ efueÙes

DebMe ceW keâesCe keâes 0
180


 mes iegCee keâj oW leLee jsef[Ùeve mes DebMeeW ceW

heefjJele&ve kesâ efueS  kesâ mLeeve hej 1800 jKe oW~
Fme Øekeâej efkeâmeer Je=òe kesâ keWâõ hej ef$epÙee Deewj Ûeehe Éeje

Debleefjle keâesCe %eele keâjves keâe met$e :

  keWâõ hej yevee keâesCe =
 Ûeehe keâe r uebyeeF&

e f$epÙee keâer uebyeeF& 
jse f[Ùeve

GoenjCe mJe¤he Skeâ ØeMve osKeW—
ØeMve : 21 mesceer ef$epÙee kesâ keWâõ hej 22 mesceer uebyeeF& keâe Ûeehe efkeâlevee

keâesCe Debleefjle keâjsiee ?

nue : keWâõ hej yevee keâesCe =
 Ûeehe keâe r uecye eF&

e f$epÙee keâer uebyeeF& 
jse f[Ùeve

= 
21

22
  jsef[Ùeve                O

A B

21 mesc eer.21
 m e
scee
r.

2  2 me sceer.

Ûetbefkeâ  jsef[Ùeve = 1800 nw,

FmeefueS 1 jsef[Ùeve = 180
0


 nesiee~

leLee 
21

22
jsef[Ùeve  

180 22

21

0



Dele: keWâõ hej yevee keâesCe = 

180
22

7

22

21


= 
180 7

21
600



meowJe OÙeeve oW—
yengYegpe kesâ meYeer Deble:keâesCeeW keâe Ùeesie

= (YegpeeDeeW keâer mebKÙee × 2 – 4) × Skeâ mecekeâesCe
= (2n – 4) × 900  = (n – 2) × 1800

peneb n = yengYegpe ceW kegâue YegpeeDeeW keâer mebKÙee
leLee Skeâ mecekeâesCe = 900 nw~

pewmes-
ef$eYegpe kesâ leerveeW Deble: keâesCeeW keâe Ùeesie = (2×3 – 4)×900

= 2 × 900  1800

ÛelegYeg&pe kesâ ÛeejeW Deble: keâesCeeW keâe Ùeesie = (2×4 – 4)×900

=4 × 900  3600

hebÛeYegpe kesâ heeÛeeW Deble: keâesCeeW keâe Ùeesie = (2×5 – 4)×900

=6 × 900  5400

Fmeer Øekeâej 6, 7, 8 FlÙeeefo YegpeeDeeW keâer Deeke=âefleÙeeW kesâ Deble:
keâesCeeW keâe ceeve %eele efkeâÙee pee mekeâlee nw~

hejer#eesheÙeesieer ØeMve

1. Ùeefo sin2=
2

3
, lees sin3keâe ceeve efkeâmekesâ yejeyej nesiee?

(ceevee 00
90θ0  )

(a) 0 (b)
2

3

(c) 1 (d) 2

1

Gòej—(c)

  sin2=
2

3

sin2= sin600

2= 600

= 300

 sin3= sin3 ×300

       = sin900

       = 1

2. Ùeefo A, B Deewj C Skeâ ef$eYegpe kesâ keâesCe nQ, lees efvecveefueefKele ceW
mes ieuele mebyebOe keâewve-mee nw?

(a) tan 
A B

2

 
   = sec

C

2

(b) cot 
A B

2

 
   = tan 

C

2

(c) sin 
A B

2

 
   = cos

C

2

(d) cos 
A B

2

 
   = sin

C

2

Gòej—(a)

  Ùeefo ABC ceW A, B, C nQ, lees
A + B + C = 1800

A + B = 1800 – C......(i)

efJekeâuhe (a) mes

tan 
A B

2

 
   = tan

0
180 C

2

 
  
 
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                      = tan
0 C

90
2

 
 

 

                     = cot 
2

C
[  tan (900 – ) = cot ]

efJekeâuhe (b)mes

   cot
A B

2

 
   = cot

0180 C

2

 
  
 

= cot
0 C

90
2

 
 

 

= tan 
2

C
 [  cot (900 – ) = tan ]

efJekeâuhe (c)mes

sin 
A B

2

 
   = sin

0180 C

2

 
  
 

                             = sin
0 C

90
2

 
 

 

                             = cos 
C

2
  [  sin (900 – ) = cos ]

 efJekeâuhe (d)mes

cos 
A B

2

 
   = cos

0180 C

2

 
  
 

                              = cos
0 C

90
2

 
 

 

                             = sin 
C

2
 [  cos (900 – ) = sin ]

Dele: mhe° nw efkeâ efJekeâuhe (a) ceW efoÙee ieÙee mebyebOe ieuele nw~

3. Ùeefo 3 tan 4,   lees 
4sin 3cos

3sin 2cos

 

 



  keâe ceeve keäÙee

nesiee?

(a)
18

7
(b)

7

18

(c)
25

18
(d)

18

25

Gòej—(b)

         3 tan 4 

     
4

tan
3

 

Ùee     
sin 4

cos 3






Deye  

sin cos
4 3

4sin 3cos cos cos

sin cos3sin 2cos 3 2
cos cos

 

   
  
 





 

                          =

4
4 3 1

3
4

3 2 1
3

  

  

                          = 

16
3

3
12

2
3





                          = 

7

3
18

3


7

18

4. Ùeefo
2 0

2 0 2 0 2 0
2 0

tan 30
sin 30 4cot 45 sec 60

1 tan 30


  



x x
, lees x

keâe ceeve nesiee?

(a)
3

1
(b)

5

1

(c)
4

1
(d)

2

1

Gòej—(d)

   22
2

2

2

)2()1(4
2

1

3

1
1

3

1































 xx

 44
4

1

3

1
1

3 




x

x

4

1

3

13
3

3




 xx

    
4

1

4

2


x

    
2

1
x

5. (1 + sec 20° + cot 70°) (1 – cosec 20° + tan 70°) keâe
ceeve efkeâlevee nw?
(a) 0 (b) 2

(c) –1 (d) 1

Gòej—(b)

  (1 + sec 20° + cot 70°) (1 – cosec 20° + tan 70°)
= [1 + sec 20°+ cot (90° – 20°)] [1 – cosec 20°+ tan (90°
– 20°]
= (1 + sec 20° + tan 20°) (1 – cosec 20° + cot 20°)
    (  tan (90° –) = cot  cot(90° – ) = tan)
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= 


















20cos

20sin

20cos

1
1  



















20sin

20cos

20sin

1
1

= 














20cos

20sin120cos
 















20sin

20cos120sin

= 



20cos20sin

)120sin20(cos)120sin20(cos

= 




20cos20sin

1)20sin20(cos
22

= 




20cos20sin

120cos20sin220sin20cos
22

  (  (a+b)2 = a2 + b2 +2ab)

= 



20cos20sin

120cos20sin21
   (  sin2  + cos2  = 1)

= 



20cos20sin

20cos20sin2

= 2

6. Ùeefo 55cosθ3s inθ  nes, lees 3cosθ5s inθ   efkeâmekesâ
yejeyej nesiee?
(a) 2 (b) 3

(c) 5 (d) 1

Gòej—(b)

     5θ5cosθ3sin 

Jeie& keâjves hej
22 5)θcos5θsin3( 

52θθcos30sinθ5cos2θ9s in 22 

25cosθ30sinθθ)sin5(12θ)cos9(1 22 

52θcosθ30sinθsin2552θcos99 22 

θcosθ30sinθsin52θcos99 22 

θsin5θcos32θ)sin5(θ)cos(39 22 

2θ)cos3θsin(59  [a2+b2–2ab=(a–b)2 ]

  5sin θ 3cosθ 3  

7. (1 + cos A) (1 – cos A) (1 + cot2A) keâe ceeve nw—

(a)
2

1
(b) 2

(c) 1 (d) 0

Gòej—(c)

  (1 + cos A) (1 – cos A) (1 + cot2A)

= (1 + cos A) (1 – cos A) 














Asin

Acos
1

2

2

= (1 – cos2A) 











 

Asin

AcosAsin
2

22

Asin

1
Asin

2

2  (   1 – cos2A = sin2A, sin2A + cos2A = 1)

= 1

8. Ùeefo 2 Cos (5x +5o) = Cot 45o  nes, lees x keâe ceeve
efkeâleves DebMe nesiee?
(a) 10 (b) 8

(c) 11 (d) 0

Gòej—(b)

 2 cos (5x +5o) = cot 45o

cos (5x +5o) = 
2

1
( cot 45o = 1)

cos (5x +5o) = cos 45o

 5x +5o = 45o

 5x = 40o

        x =  
040

5
 = 8o

9. Ùeefo b
βsin

αsin
a,

βcos

αcos
 nes, lees βsin

2 efkeâmekesâ yejeyej

nesiee?

(a) 22

2

ba

1a




(b) 22

2

ba

1a





(c) 22

2

ba

1a




(d) 22

2

ba

1a





Gòej—(c)

      cos = a cos ................(i)

sin =  b sin ................(ii)

meceer. (i) Deewj (ii) keâe Jeie& keâjkesâ peesÌ[ves hej

sin2 + cos2= b2 sin2  + a2 cos2

                = b2 sin2  + a2 (1–sin2)

(a2 – b2) sin2 = a2 –1

              
2

2
2 2

a 1
sin

a b






10. Ùeefo x = a(sin  + cos )  Deewj y = b (sin  – cos ) ,lees

2

2

2

2

b

y

a


x
keâe ceeve keäÙee nesiee?

(a) 3 (b) 4

(c) 2 (d) 1

Gòej—(c)

   x = a(sin  + cos ) , y = b (sin  – cos )

a

x
= sin  + cos , 

b

y
=  sin  – cos 

Jeie& keâjves hej

 
2

a







 x
= (sin  + cos )2, 

2

b

y








 = (sin  – cos )2
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2

2

a

x
= sin2  + cos2 + 2sin  cos 

leLee 2

2

b

y
= sin2  + cos2 – 2sin  cos 

 2

2

a

x
+ 2

2

b

y
= sin2  + cos2 + 2sin  cos + sin2  +

cos2 – 2sin  cos 

        = 1 + 1 (   sin2   + cos2 = 1)
        = 2

11. Ùeefo 3cos x  Deewj ,tan4 y  lees x Deewj y keâe
mebyebOe pees   mes mJeleb$e nw, efkeâme Øekeâej efveOee&efjle efkeâÙee
peeSiee?

(a)  1
169

22


yx

(b)  1
169

22


yx

(c) 1
169

22


yx

(d)  1
169

22


yx

Gòej—(c)

      x cos = 3   x = cos

3

x = 3sec

leLee 4 tan= y

Dele: (3 sec, 4tan) efkeâmeer efyebog keâe efveoxMeebkeâ nw~
nce peeveles nQ efkeâ Deefle hejJeueÙe hej efkeâmeer efyebog keâe ØeeÛeefuekeâ
efveoxMeebkeâ (a sec, b tan)neslee nw~

3 a  leLee 4b  (leguevee keâjves hej)

Deefle hejJeueÙe keâe meceer. 1
2

2

2

2


b

y

a

x

1
)4()3( 2

2

2

2


yx

1
169

22


yx

12. Ùeefo sin (A + B) = 1 Deewj cos (A – B) = 
2

3 , peneb A

leLee B Oeveelcekeâ vÙetvekeâesCe nQ Deewj A >  B, lees A leLee B nQ–
(a) A = 75o, B = 15o (b) A = 60o, B = 30o

(c) A = 45o, B = 45o (d) FveceW mes keâesF& Yeer veneR
Gòej—(b)

  sin (A + B) = 1 =  sin 90o

 A + B = 90o         .. .... ... (i) leLee

cos (A – B) = 
2

3
= cos 30o

 A – B = 30o          ... ..... .(ii)

meceer. (i) Deewj meceer. (ii) keâes nue keâjves hej
A = 60o,  B = 30o

13. Ùeefo a cos  + b sin = pDeewj a sin – b cos= q,

lees a, b, pDeewj qkesâ yeerÛe keäÙee mebyebOe nw?
(a) a2 – b2 = p2 – q2 (b) a2 + b2 = p2 + q2

(c) a + b = p + q (d) a – b = p – q

Gòej—(b)

      a cos  + b sin = p

Jeie& keâjves hej
a2 cos2 + b2 sin2 + 2 ab sin  cos = p2 ..... . (i)

 a sin – b cos = q

hegve: Jeie& keâjves hej
a2 sin2 + b2 cos2 – 2ab sincos= q2 .... ..  (ii)

meceer. (i) Je (ii) keâes peesÌ[ves hej,
  a2 (sin2 + cos2 ) + b2 (sin2 + cos2 ) = p2 + q2

a2 + b2 = p2 + q2 (  sin2 + cos2 = 1)

14. Ùeefo ef$eYegpe ABC ceW sinA = cosB ceW nes, lees cosC keâe
ceeve efkeâlevee nw?

(a)
2

3
(b) 0

(c) 1 (d)
2

1

Gòej—(b)

sinA = cosB

Ùee sinA = sin (900– B)   [  sin (900–  ) = cos]

         A = 900– B

Ùee  A +  B = 900 .... ... .(i)

Deye ef$eYegpe ABC ceW
A + B + C = 1800  ........(ii)

meceer. (ii) ceW mes (i) keâes Ieševes hej
             C = 900

  cos C = cos 900

                 = 0

15. meceerkeâjCe tan2 + 3 = 3 sec , 0°    < 90° keâes mebleg°
keâjves Jeeues keâe ceeve nw -
(a) 45° Je 0° (b) 60° Je 0°

(c) 15° Je 0° (d) 30° Je 0°

Gòej—(b)

  tan2 + 3 = 3 sec
sec2 – 1 + 3 = 3 sec (  tan2   = sec2  – 1)
 sec2  – 3 sec + 2 = 0
 sec2 – 2 sec – sec + 2 = 0
 sec (sec – 2) – 1 (sec  – 2) = 0
 (sec – 2) (sec  – 1) = 0

 sec  = 2, Ùee 1
 sec  = 2 = sec 60° (  sec 60° = 2)

  = 60°

leLee sec = 1 = sec 0° (  sec 0° = 1)
 = 0°
  = 60°, 0°
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