
10

¸FF²¹Fd¸FIY dVFÃFF ´FdSX¿FQÐ, CX0 ´Fi0 õFSXF d³F²FFÊdSX°F ³FUe³F ´FFNXÐ¹FIiY¸FF³FbÀFFSXÜ

An Easy Textbook
B A S E D

(EIY ÀFSX»F ´FFNXÐ¹F´FbÀ°FIY)

TM

¦Fd¯F°F I ÃFF

Z    NE



ØeMve 1. D ABC ceW, efpemekeâe keâesCe B mecekeâesCe nw, AB = 24 mesceer Deewj BC = 7 mesceer nw~ efvecveefueefKele keâe ceeve %eele
keâerefpeS :

 (i) sin , cosA A (ii) sin , cosC C

nue : mecekeâesCe D ABC yeveeÙee efpemeceW Ð = °B 90  nw
leye, heeFLeeieesjme ØecesÙe mes,

AC AB BC2 2 2= +

\              AC2 2 224 7 576 49 625= + = + =( ) ( )

\       AC = =625 25 mesceer
[∵ AB= 24 mesceer  leLee  BC = 7  mesceer]

(i) mecekeâesCe D ABC ceW,      sin A=
Ð A keâer meccegKe Yegpee

keâCe&
 = =

BC

AC

7

25
  

Deewj     cos A=
Ð A keâer DeeOeej Yegpee

keâCe&
 = =

AB

AC

24

25

Dele:          sin A =
7

25
           leLee           cos A =

24

25
Gòej

l (ii) mecekeâesCe D ABC ceW,   sin C =
Ð C keâer meccegKe Yegpee

keâCe&
 = =

AB

AC

24

25
  

Deewj     cos C =
Ð C keâer DeeOeej Yegpee

keâCe&
  = =

BC

AC

7

25

Dele:         sin C =
24

25
              leLee          cos C =

7

25
Gòej

ØeMve 2. efÛe$e ceW, tan cotP R-  keâe ceeve %eele keâerefpeS~
nue : mecekeâesCe D PQR ceW,

          PQ QR PR2 2 2+ = (heeFLeeieesjme ØecesÙe mes)
Þ          ( ) ( )12 132 2 2+ =QR

Þ          QR2 2 213 12 169 144 25= - = - =( ) ( )
Þ           QR = 5 mesceer

tan P =
Ð

Ð

P

P

keâer meccegKe Yegpee

keâer DeeOeej Yegpee

\              tan P
QR

PQ
= =

5

12

ef$ekeâesCeefceeqle keâe heefjÛeÙe 1

C

A B
90°

P

Q R

DeOÙeeÙe 8
f=dks.kfefr dk ifjp;

(Introduction to Trigonometry)
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Deewj  cot R =
Ð

Ð

R

R

keâer DeeOeej Yegpee

keâer meccegKe Yegpee
 = =

QR

PQ

5

12

\ cot R =
5

12

Dele: tan cotP R- = -
5

12

5

12
 = 0 Gòej

ØeMve 3. Ùeefo sin ,A =
3

4
 lees cos A Deewj tan A keâe ceeve heefjkeâefuele keâerefpeS~

nue : efoÙee nw, efkeâmeer mecekeâesCe ef$eYegpe ceW,

              sin A=
3

4

\  
Ð A keâer meccegKe Yegpee

keâCe&
 =

3

4
     Þ       

BC

AC
k= =

3

4
 (ceevee)

\ BC k= 3   leLee  AC k= 4

leye, mecekeâesCe D ABC ceW,   AB BC AC2 2 2+ = (heeFLeeieesjme ØecesÙe mes)
\   AB k k2 2 23 4+ =( ) ( )

\    AB k k2 2 29 16+ =     Þ    AB k2 27=

         Þ    AB k= 7

leye,  cos A=
Ð A AB

AC

keâer DeeOeej Yegpee 

keâCe&
 =

k

k

7

4
 =

7

4

leLee             tan A=
Ð

Ð

A BC

A AB

keâer meccegKe Yegpee

keâer DeeOeej Yegpee
 = =

3

7

3

7

k

k

Dele: cos A =
7

4
 leLee  tan A =

3

7
Gòej

ØeMve 4. Ùeefo 15 8cot A =  nes lees sin A Deewj sec A keâe ceeve %eele keâerefpeS~

nue : efoÙee nw,    15 8cot A=      Þ     cot A=
8

15

Þ         
Ð

Ð

A AB

A BC

keâer DeeOeej Yegpee

keâer meccegKe Yegpee
 =

8

15
 = k (ceevee)

Þ AB k= 8  leLee AC k= 15  peneB k Oeve mebKÙee nw~
leye, mecekeâesCe ef$eYegpe ABC ceW,

 AC AB BC2 2 2= + (heeFLeeieesjme ØecesÙe mes)
       = + = + =( ) ( )8 15 64 225 2892 2 2 2 2k k k k k

\   AC k2 2289=

Þ      AC k k= =289 172  FkeâeF&

leye,   sin A=
Ð A keâer meccegKe Yegpee

keâCe&
 = =

BC

AC

k

k

15

17

\               sin A=
15

17

2  

C

A B

4k 3k

90°
A

C

15 k

B
8 k



leLee              sec A=
keâCe&

keâer DeeOeej YegpeeÐ A
  = =

AC

AB

k

k

17

8

\             sec A=
17

8

Dele: sin A =
15

17
  leLee  sec A =

17

8
Gòej

ØeMve 5. Ùeefo sec q =
13

12
 nes lees DevÙe meYeer ef$ekeâesCeefceleerÙe Devegheele heefjkeâefuele keâerefpeS~

nue : ∵   sec q =
13

12

\         
keâCe&

keâesCe keâer DeeOeej Yegpeeq
=

13

12

\                  
AC

AB
k= =

13

12
 (ceevee)

\    AC k= 13 ,          AB k= 12

leye, mecekeâesCe D ABC ceW,
                AB BC AC2 2 2+ = (heeFLeeieesjme ØecesÙe mes)

Þ ( ) ( )12 132 2 2k BC k+ =

Þ   BC k k k k k2 2 2 2 2 213 12 169 144 25= - = - =( ) ( )

\      BC k k= =25 52

leye,    sin q =
keâesCe keâer meccegKe Yegpee

keâCe&

q BC

AC
 =

5

13

k

k
Þ sin ;q =

5

13

   cos q =
keâesCe keâer DeeOeej Yegpee

keâCe&

q AB

AC
 =

12

13

k

k
Þ       cos ;q =

12

13

  tan q =
keâesCe keâer meccegKe Yegpee

keâesCe keâer DeeOe

q

q

BC

ej Yegpee AB
 =

5

12

k

k
Þ       tan ;q =

5

12

    cot q =
keâesCe keâer DeeOeej Yegpee

keâesCe keâer mecceg

q

q

AB

Ke Yegpee BC
 =

12

5

k

k
Þ       cot ;q =

12

5

leLee           cosec q =
keâCe&

keâesCe keâer meccegKe Yegpee

AC

BCq
 =

13

5

k

k
     Þ      cosec q =

13

5

Dele:        sin ;q =
5

13
               cos q =

12

13
 ;           tan ;q =

5

12

             cot q =
12

5
    leLee         cosec q =

13

5
. Gòej

ØeMve 6. Ùeefo Ð A leLee Ð B vÙetvekeâesCe neW Deewj cos cosA B=  nes lees efoKeeFS efkeâ : 
   Ð = ÐA B

nue : ceevee ef$eYegpe ABC ceW Ð C mecekeâesCe nw~
leye, Ð A leLee Ð B vÙetvekeâesCe neW ies~
∵   cos cosA B=

\
Ð A AC

AB

keâer DeeOeej Yegpee

keâCe&
=

Ð B BC

AB

keâer DeeOeej Yegpee

keâCe&

ef$ekeâesCeefceeqle keâe heefjÛeÙe 3
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C

A B

13 k

θ
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Þ           
AC

AB

BC

AB
=

Þ        AC BC=

∵ D ACB ceW,        AC BC=  \   D ACB meceefÉyeeng nw~

          \   Ð = ÐA B Proved.

ØeMve 7. Ùeefo cot ,q =
7

8
 lees (i) 

( sin ) ( sin )

( cos ) ( cos )
,

1 1

1 1

+ -

+ -

q q

q q
 (ii) cot2 q keâe ceeve efvekeâeefueS~

nue : ∵ efoÙee nw,     cot q =
7

8

\    
keâesCe keâer DeeOeej Yegpee

keâesCe keâer meccegKe

q

q  Yegpee
 =

AB

BC
=

7

8

\     
x

y
k= =

7

8
  (ceevee)    Þ    x k= 7        leLee        y k= 8

leye, mecekeâesCe ef$eYegpe ABC ceW, ceevee keâCe& AC z=

Þ    z x y k k k k2 2 2 2 2 2 27 8 49 64= + = + = +( ) ( )

  z k2 2113=

Þ               keâCe& z k= 113

\ sin q =
keâesCe keâer meccegKe Yegpee

keâCe&

q
= =

BC

AC

y

z
 =

8

113

k

k
Þ  sin q =

8

113

Deewj cos q =
keâesCe keâer DeeOeej Yegpee

keâCe&

q
 = =

AB

AC

x

z
 =

7

113

k

k
Þ cos q =

7

113

l (i) 
( sin ) ( sin )

( cos ) ( cos )

1 1

1 1

1
8

113
1

8

11+ -

+ -
=

+
æ

è
ç

ö

ø
÷ -

q q

q q

3

1
7

113
1

7

113

æ

è
ç

ö

ø
÷

+
æ

è
ç

ö

ø
÷ -
æ

è
ç

ö

ø
÷

[sin q Deewj cos q kesâ ceeve jKeves hej]

         =
-

æ

è
ç

ö

ø
÷

-
æ

è
ç

ö

ø
÷

( )

( )

1
8

113

1
7

113

2
2

2
2

[ met$e : ( ) ( )a b a b a b+ - = -2 2 mes ]

       =
-

-

1
64

113

1
49

113

 =

-

-

( )

( )

113 64

113
113 49

113

 = = ´ =

49

113
64

113

49

113

113

64

49

64

Dele:  
( sin ) ( sin )

( cos ) ( cos )

1 1

1 1

+ -

+ -

q q

q q
 keâe ceeve =

49

64
Gòej

l (ii) cot [cot ]2 2q q=  =
æ

è
ç

ö

ø
÷ =

7

8

49

64

2

Dele:  cot2 q keâe ceeve =
49

64
Gòej

4  

y 
=

 8
k

z

A

C

Bx = 7k

θ 90°



ØeMve 8. Ùeefo  3 4cot ,A =  lees peeBÛe keâerefpeS efkeâ 
1

1

2

2
2 2-

+
= -

tan

tan
cos sin

A

A
A A nw Ùee veneR~

nue : efoÙee nw, 3 4cot A=      Þ     cot A=
4

3

  Þ     
Ð

Ð

A (AC)

A (

keâer DeeOeej Yegpee

keâer meccegKe Yegpee BC)
 =

4

3

  Þ     
AC

BC
k= =

4

3
 (ceevee)

\ Ùeefo    AC k= 4   Deewj BC k= 3  nw lees
mecekeâesCe D ACB ceW,      AB BC CA2 2 2= + (heeFLeeieesjme ØecesÙe mes)

  = + = + =( ) ( )3 4 9 16 252 2 2 2 2k k k k k

Þ               AB k= 5

leye,         tan A= 
Ð

Ð

A (BC)

A (

keâer meccegKe Yegpee
keâer DeeOeej Yegpee AC)

=
3

4

k

k
 =

3

4

    cos A=
Ð

=
A (AC)

(AB)

keâer DeeOeej Yegpee

keâCe&  

4

5

k

k
 =

4

5

    sin A=
Ð A (BC)

(AB)

keâer meccegKe Yegpee

keâCe&  
 =

3

5

k

k
 =

3

5

leye,       
1

1

1
3

4

1
3

4

1
9

16

1
9

16

7
2

2

2

2

-

+
=

-
æ

è
ç

ö

ø
÷

+
æ

è
ç

ö

ø
÷

=
-

+

=
tan

tan

A

A

16
25

16

7

16

16

25

7

25
= ´ =

\          
1

1

7

25

2

2

-

+
=

tan

tan

A

A
 ...(1)

Deye,            cos sin2 2
2 24

5

3

5
A A- =

æ

è
ç

ö

ø
÷ -

æ

è
ç

ö

ø
÷  = - =

16

25

9

25

7

25

\                 cos sin2 2 7

25
A A- = …(2)

leye, meceerkeâjCe (1) Je (2) mes,
1

1

2

2
2 2-

+
= -

tan

tan
cos sin

A

A
A A nw~ Gòej

ØeMve 9. ef$eYegpe ABC ceW, efpemekeâe keâesCe B mecekeâesCe nw, Ùeefo tan ,A =
1

3
 lees efvecveefueefKele kesâ ceeve %eele keâerefpeS :

 (i) sin cos cos sinA C A C+

(ii) cos cos sin sinA C A C-

nue : efoÙee nw, mecekeâesCe D ABC ceW Ð = °B 90

leye, Ð + Ð = °A C 90    DeLee&le  Ð A leLee Ð C vÙetvekeâesCe nQ~

leLee      tan A=
Ð

Ð

A

A

keâer meccegKe Yegpee
keâer DeeOeej Yegpee

=
1

3

Þ        
BC

AB
=

1

3

ef$ekeâesCeefceeqle keâe heefjÛeÙe 5

90°
A

B

C

A B

C

90°



ceevee 
BC

AB
k= =

1

3
 peneB k Skeâ Oeve mebKÙee nw~

\      BC k=      leLee     AB k= 3

leye, mecekeâesCe ef$eYegpe ABC ceW,
     AC AB BC2 2 2= + (heeFLeeieesjme ØecesÙe mes)

  = + = + = =( ) ( ) ( )3 3 4 22 2 2 2 2 2k k k k k k

        AC k= 2

leye,  sin A
A BC

AC

k

k
=

Ð
= = =

keâer meccegKe Yegpee

keâCe& 2

1

2
Þ sin ;A=

1

2

 cos A
A AB

AC

k

k
=

Ð
= = =

keâer DeeOeej Yegpee

keâCe&

3

2

3

2
Þ             cos ;A=

3

2

Deewj  sin C
C AB

AC

k

k
=

Ð
= = =

keâer meccegKe Yegpee

keâCe&

3

2

3

2
       Þ           sin ;C =

3

2

 cos C
C BC

AC

k

k
=

Ð
= = =

keâer DeeOeej Yegpee

keâCe& 2

1

2
           Þ                  cos ;C =

1

2

l (i) sin cos cos sinA C A C+  = ´ + ´
1

2

1

2

3

2

3

2
 = +

1

4

3

4
 =

4

4
 = 1

\ sin cos cos sinA C A C+ = 1 Gòej

l (ii)  cos cos sin sinA C A C- = ´ - ´
3

2

1

2

1

2

3

2
 = -

3

2 2

3

2 2
 = 0

\ cos cos sin sinA C A C- = 0 Gòej
ØeMve 10. D PQR ceW, efpemekeâe keâesCe Q mecekeâesCe nw, PR QR+ = 25 mesceer Deewj PQ = 5 mesceer nw~ sin , cosP P

Deewj tan P kesâ ceeve %eele keâerefpeS~
nue : efoÙee nw, mecekeâesCe D PQR ceW, Ð = °Q 90

\          PQ QR PR2 2 2+ =  (heeFLeeieesjme ØecesÙe mes)
Þ            ( )5 2 2 2+ =QR PR (∵ PQ = 5 mesceer)
Þ         25 2 2= -PR QR

Þ                   25= + -( ) ( )PR QR PR QR [ ( ) ( )]∵ a b a b a b2 2- = + -

Þ                    25 = -25 ( )PR QR  (∵ PR QR+ = 25, efoÙee nw)
Ùee             PR QR- = 1 ...(1)

Deewj  PR QR+ = 25 ...(2)

meceerkeâjCe (1) Je (2) keâes peesÌ[ves hej, 2 26PR =  Ùee PR = 13 mesceer
meceerkeâjCe (2) ceW mes (1) keâes Ieševes hej, 2 24QR =  Ùee QR = 12 mesceer
mecekeâesCe D PQR ceW,

sin P
P QR

PR
=

Ð
= =

keâer meccegKe Yegpee

keâCe&
12

13

               cos P
P PQ

PR
=

Ð
= =

keâer DeeOeej Yegpee

keâCe&
5

13
  

leLee               tan P
P

P
=

Ð

Ð

keâer meccegKe Yegpee
keâer DeeOeej Yegpee

= =
QR

PQ

12

5

Dele: sin , cosP P= =
12

13

5

13
     leLee     tan P =

12

5
Gòej

6  

P

R

Q
90°



ØeMve 11. yeleeFS efkeâ efvecveefueefKele keâLeve melÙe nQ Ùee DemelÙe~ keâejCe meefnle Deheves Gòej keâer hegef° keâerefpeS~
  (i) tan A keâe ceeve meowJe 1 mes keâce neslee nw~

 (ii) keâesCe A kesâ efkeâmeer ceeve kesâ efueS sec A =
12

5

(iii) cos ,A  keâesCe A kesâ co se cant kesâ efueS ØeÙegkeäle Skeâ mebef#ehle ¤he nw~
(iv) cot ,A  cot Deewj A keâe iegCeveHeâue neslee nw~

 (v) efkeâmeer Yeer keâesCe q kesâ efueS sin q =
4

3

nue : (i) ∵ tan A  =
Ð

Ð
 

 

keâer meccegKe Yegpee
keâer DeeOeej Yegpee

A 

A 

\ tan A keâe ceeve 1 mes keâce leYeer nes mekeâlee nw peye Ð A keâer meccegKe Yegpee, Ð A keâer DeeOeej Yegpee mes Úesšer nes~ hejvleg Ssmee
meowJe nesvee DeeJeMÙekeâ veneR nw~
Dele: keâLeve ‘‘tan A keâe ceeve meowJe 1 mes keâce neslee nw’’ DemelÙe nw~ Gòej

l (ii) ∵  sec A =
Ð
 

keâCe&
 keâer DeeOeej YegpeeA 

hejvleg efoÙee nw efkeâ sec A=
12

5

eqpemekeâe DeeMeÙe nw efkeâ efkeâmeer Ð A kesâ efueS mecekeâesCe ef$eYegpe kesâ keâCe& Deewj Ð A kesâ DeeOeej keâe Devegheele 12 5:  neslee nw~
hejvleg Ssmee meowJe nesvee DeeJeMÙekeâ veneR nw~

Dele: keâLeve ‘‘keâesCe A kesâ efkeâmeer ceeve kesâ efueS sec A=
12

5
’’ DemelÙe nw~ Gòej

l (iii) ∵ cos A keâesCe A keâer co sine keâe mebef#ehle ¤he neslee nw peyeefkeâ co se cant A keâe DeLe& nw cosec A;

Dele: efoÙee ngDee keâLeve DemelÙe nw~ Gòej
l (iv) cot A keâe DeLe& Ð A kesâ co tan gent mes nw~ 

mJelev$e ¤he ceW cot keâe keâesF& DeefmlelJe ner veneR nw~ Dele cot A, cot Deewj A keâe iegCeveHeâue keâoeefhe veneR nw~
Dele: efoÙee ngDee keâLeve DemelÙe nw~ Gòej

l (v) efkeâmeer mecekeâesCe ef$eYegpe ceW keâesCe q kesâ efueS

Ùeefo sin q =
4

3
 lees Fmekeâe DeLe& nw efkeâ q keâer meccegKe Yegpee Deewj keâCe& keâe Devegheele 4 : 3 nw~

hejvleg keâCe&, mecekeâesCe ef$eYegpe keâer meyemes yeÌ[er Yegpee nesleer nw~
Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej

ØeMve 1. efvecveefueefKele kesâ ceeve efvekeâeefueS :
   (i) sin cos sin cos60 30 30 60° ° + ° °

 (ii) 2 45 30 602 2 2tan cos sin° + ° - °

(iii) 
cos 45

sec 30   cosec 30

°

°+ °

(iv) 
sin 30   tan 45   cosec 60

sec 30   cos 60   c

°+ °- °

°+ °+ ot 45°

  (v) 
5 cos2 60   4 sec2 30   tan2 45

sin2 30   cos2 

°+ °- °

°+ 30°

ef$ekeâesCeefceeqle keâe heefjÛeÙe 7
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nue : (i) sin cos sin cos60 30 30 60° ° + ° °

= ´
æ

è
ç
ç

ö

ø
÷
÷+ ´

æ

è
ç

ö

ø
÷

3

2

3

2

1

2

1

2

∵ sin cos

sin cos

60 30
3

2

30 60
1

2

° = °=

° = ° =

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

= +
3

4

1

4
 =

4

4
 = 1

Dele:  sin cos sin cos60 30 30 60 1° ° + ° ° = Gòej
l (ii) 2 45 30 602 2 2tan cos sin° + ° - °

= ´ +
æ

è
ç
ç

ö

ø
÷
÷ -

æ

è
ç
ç

ö

ø
÷
÷2 1

3

2

3

2
2

2 2

( )

\ ° =

° = °=

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

cos

cos , sec

45
1

2

30 2 30
2

3
leLee ec

= ´ + -( )2 1
3

4

3

4
 = 2

Dele: 2 45 30 60 22 2 2tan cos sin° + ° - ° = Gòej

l (iii) 
cos 45

sec 30   cosec 30
  

1

2
2

3
  

2

1

°

°+ °
=

+

\ ° = °=

° =

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

cos , sec

cos

45
1

2
30

2

3

30
3

2
leLee ec

      =
+

1

2

2 2 3

3

 = ´
+

1

2

3

2 2 3
 =

´ +

3

2 2 3 1( )

   =
+

=
+

3

2 2 3 1

3

2 6 2( ) ( )
 =

+
´

-

-

æ

è

ç
ç

ö

ø

÷
÷

3

2 6 2

6 2

6 2( )

        =
-

-
=

-

-

3 6 2

2 6 2

18 6

2 6 22 2

( )

[( ) ( ) ] ( )
[ ( ) ( ) ]∵ a b a b a b+ - = -2 2

   =
-

´

3 2 6

2 4
 =

-3 2 6

8

Dele: 
cos 45

30 30

3 2 6

8

°

° + °
=

-

sec cosec
Gòej

l (iv) 
sin 30   tan 45   cosec 60

sec 30   cos 60   c

°+ °- °

°+ °+ ot 45°
 =

+ -

+ +

1

2
1

2

3
2

3

1

2
1

 \ ° = ° = ° = ° =

° =

tan cot , sin cos

sec

45 45 1 30 60
1

2

60leLee cosec 30
2

3
° =

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

    =

+ -

+ +

3 2 3 4

2 3

4 3 2 3

2 3

 =
+ -

´
+ +

3 2 3 4

2 3

2 3

3 2 3 4
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   =
+ -

+ +

3 2 3 4

3 2 3 4
 =

-

+

3 3 4

3 3 4
 =

-

+
´

-

-

3 3 4

3 3 4

3 3 4

3 3 4

 [ nj Je DebMe oesveeW ceW nj kesâ mebÙegiceer mes iegCee keâjves hej ]

            =
-

-

( )

( ) ( )

3 3 4

3 3 4

2

2 2
 [ ( ) ( ) ]∵ a b a b a b+ - = -2 2

                =
+ - ´ ´

-

( ) ( )3 3 4 2 4 3 3

27 16

2 2

[ ( ) ]∵ a b a b ab- = + -2 2 2 2

        =
+ -27 16 24 3

11
 =

-43 24 3

11

Dele: 
sin tan

cos cot

30 45 60

30 60 45

43 24 3

1

° + ° - °

° + ° + °
=

-cosec

sec 1
Gòej

l (v) 
5 cos2  60   4 sec2  30   tan2 45

sin2  30   cos2  

°+ °- °

°+ 30°
 =

´
æ

è
ç

ö

ø
÷

é

ë
ê
ê

ù

û
ú
ú

+ ´
æ

è
ç

ö

ø
÷

é

ë
ê
ê

ù

û
ú
ú

-

æ

è
ç

5
1

2
4

2

3
1

1

2

2 2
2( )

ö

ø
÷ +

æ

è
ç
ç

ö

ø
÷
÷

2 2
3

2

\ ° = ° = ° =

° =

sin cos , sec

tan

30 60
1

2
30

2

3

30
3

2
     leLeecos 45 1° =

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

       =
+ -

+

5

4

16

3
1

1

4

3

4

 =

+ -

+

15 64 12

12
1 3

4

 =

67

12
1

 =
67

12

Dele: 
5 60 4 30 45

30 30

67

12

2 2 2

2 2

cos tan

sin cos

° + ° - °

° + °
=

sec
Gòej

ØeMve 2. mener efJekeâuhe ÛegefveS Deewj Deheves efJekeâuhe keâe DeewefÛelÙe oerefpeS :

(i) 
2 30

1 302

tan

tan

°

+ °
=

(a) sin 60° (b) cos 60° (c) tan 60° (d) sin 30°.

(ii) 
1 45

1 45

2

2

- °

+ °
=

tan

tan

(a) tan 90° (b) 1 (c) sin 45° (d) 0.

(iii) sin sin2 2A A=  leye melÙe neslee nw, peyeefkeâ A yejeyej nw :
(a) 0° (b) 30° (c) 45° (d) 60°.

(iv) 
2 30

1 302

tan

tan

°

- °
 yejeyej nw :

(a) cos 60° (b) sin 60° (c) tan 60°  (d) sin 30°.

nue : (i) 
2 tan 30°

+
=

´

+
æ

è
ç

ö

ø
÷

1 30

2
1

3

1
1

3

2 2tan
  ∵ tan 30

1

3
° =

é

ë
ê

ù

û
ú
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   =
+

2

3

1
1

3

 = = ´ = ´
´

2

3
4

3

2

3

3

4

2

3

3 3

4
( )∵ 3 3 3= ´

  =
3

2
 = °sin 60

Dele: efJekeâuhe (a) mener nw~ Gòej

l (ii) 
1 45

1 45

1 1

1 1

2

2

2

2

- °

+ °
=

-

+

tan

tan

( )

( )
[ tan ]∵ 45 1° =

       =
-

+

1 1

1 1
 =

0

2
 = 0

Dele: efJekeâuhe (d) mener nw~ Gòej
l (iii) sin sin2 2A A=

Ùeefo A= °0 , lees sin sin sin2 2 0 0 0A= ´ ° = ° =

Deewj 2 2 0 2 0 0sin sinA= ° = ´ =

Dele: efJekeâuhe (a) mener nw~ Gòej

l (iv) 
2 30

1 30

2
1

3

1
1

3

2 2

tan

tan

°

- °
=

´

-
æ

è
ç

ö

ø
÷

∵ tan 30
1

3
° =

é

ë
ê

ù

û
ú

       =
-

2

3

1
1

3

  = = ´ =

2

3
2

3

2

3

3

2
3

       = °tan 60     ( tan )∵ 3 60= °

Dele: efJekeâuhe (c) mener nw~ Gòej

ØeMve 3. Ùeefo tan ( )A B+ = 3 Deewj tan ( ) ;A B- =
1

3
 0 90° < + £ °A B ; A B>  lees A Deewj B keâe ceeve

%eele keâerefpeS~
nue : efoÙee nw,   tan ( )A B+ = 3

Ùee       tan ( ) tanA B+ = °60       Þ     A B+ = °60  ...(1)

leLee     tan ( )A B- =
1

3

Ùee       tan ( ) tanA B- = °30       Þ     A B- = °30  ...(2)

meceerkeâjCe (1) Je (2) keâes peesÌ[ves hej,    2 90A= °    Þ    A= °45

meceerkeâjCe (1) ceW mes (2) keâes Ieševes hej,    2 30B= °     Þ      B= °15

Dele: A = °45  leLee B = °15 Gòej
ØeMve 4. yeleeFS efkeâ efvecveefueefKele ceW keâewve-keâewve melÙe nQ Ùee DemelÙe nQ~ keâejCe meefnle Deheves Gòej keâer hegef° keâerefpeS~
  (i) sin ( ) sin sin .A B A B+ = +

 (ii) q ceW Je=efæ nesves kesâ meeLe sin q kesâ ceeve ceW Yeer Je=efæ nesleer nw~
(iii) q ceW Je=efæ nesves kesâ meeLe cos q kesâ ceeve ceW Yeer Je=efæ nesleer nw~
(iv) q kesâ meYeer ceeveeW hej sin cosq q=

 (v) A = °0  hej cot A heefjYeeef<ele veneR nw~
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nue : (i) ceevee  efkeâ     A= °30      leLee        B= °30

lees           sin ( ) sin ( ) sinA B+ = ° + ° = ° =30 30 60
3

2

Deewj     sin sin sin sinA B+ = ° + ° = + =30 30
1

2

1

2
1

\  sin ( ) sin sinA B A B+ ¹ +

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej

l (ii) ∵  sin , sin , sin , sin0 0 30
1

2
45

1

2
60

3

2
° = ° = ° = ° =      leLee    sin 90 1° =

\ q keâe ceeve yeÌ{ves hej sin q keâe ceeve Yeer yeÌ{lee nw hejvleg Ùen q = °90  lekeâ ner mener nw, Deeies veneR~
Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej

l (iii) ∵ cos 0 1° =   Deewj   cos 30
3

2
° = ,   cos 45

1

2
° = ,   cos 60

1

2
° =  ,    cos 90 0° =

mhe° nw efkeâ q keâe ceeve yeÌ{ves hej cos q ceW Je=efæ veneR nesleer~
Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej

l (iv) ∵ sin cosq q=

\ 
sin

cos

q

q
= 1 Þ     tan q = 1 Þ     q = °45

\ q kesâ meYeer ceeveeW kesâ efueS     sin cosq q¹

Dele: efoÙee ieÙee keâLeve DemelÙe nw~ Gòej
l (v) ef$ekeâesCeefceleerÙe DevegheeleeW kesâ efJeefYevve ceeveeW kesâ efueS mebkeâefuele meejCeer keâes osKeves mes mhe° nw efkeâ cot A= DeefveOee&efjle

\ A= °0  hej cot A heefjYeeef<ele veneR nw~
Dele: efoÙee ieÙee keâLeve melÙe nw~ Gòej

ØeMve 1. efvecveefueefKele keâe ceeve efvekeâeefueS :

  (i) 
sin

cos

18

72

°

°
(ii) 

tan

cot

26

64

°

°

(iii) cos sin48 42° - ° (iv) cosec 31   sec 59°- °

nue : (i)  ∵  sin sin ( )18 90 72° = ° - °

  = ° -sin ( )90 A  [ ceevee efkeâ 72° = A ]

  = cos A  [ ∵ sin ( ) cos90° - =A A ]

  = °cos 72 [ ∵  A= °72  ]

Þ   sin cos18 72° = °

Þ    
sin

cos

18

72
1

°

°
=  [ iegCee kesâ he#eevlejCe Éeje ]

Dele:         
sin

cos

18

72

°

°
 keâe ceeve = 1 Gòej

l  (ii) ∵  tan tan ( )26 90 64° = ° - °

      = ° -tan ( )90 A  [ ceevee efkeâ 64° = A ]

      = cot A  [∵ tan ( ) cot ]90° - =A A

      = °cot 64  [∵  A= °64 ]

ef$ekeâesCeefceeqle keâe heefjÛeÙe 11
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Þ         tan cot26 64° = °

Þ             
tan

cot

26

64
1

°

°
=  [ iegCee kesâ he#eevlejCe Éeje ]

Dele: 
tan

cot

26

64

°

°
 keâe ceeve = 1 Gòej

l (iii) cos sin cos ( ) sin48 42 90 42 42° - ° = ° - ° - °

     = ° - - °cos ( ) sin90 42A [ ceevee efkeâ A= °42  ]

     = - °sin sinA 42  [ ∵ cos ( ) sin ]90° - =A A

     = ° - °sin sin42 42  [∵  A= °42 ]

     = 0

Dele: cos sin48 42 0° - ° = Gòej
l (iv) cosec sec31 59° - ° = ° - ° - °cosec sec( )90 59 59

       = ° - -cosec sec( )90 A A  [ ceevee efkeâ A= °59 ]

       = -sec secA A  [ ( ) ]∵ cosec sec90° - =A A

      = 0

Dele: cosec sec 5931 0° - ° = Gòej
ØeMve 2. efoKeeFS efkeâ
 (i)  tan tan tan tan48 23 42 67 1° ° ° ° =

(ii) cos cos sin sin38 52 38 52 0° ° - ° ° =

nue : (i) tan tan tan tan48 23 42 67° ° ° °

      = ° ° ° - ° ° - °tan tan tan ( ) tan ( )48 23 90 48 90 23

       = ° - ° -tan tan tan ( ) tan ( )A B A B90 90

[ ceevee  A B= ° = °48 23leLee ]

       = tan tan cot cotA B A B [ tan ( )] cot∵ 90° - =q q ]

                = tan tan .
tan

.
tan

A B
A B

1 1

∵ cot
tan

cot
tan

A
A

B
B

= =
é

ë
ê

ù

û
ú

1 1
leLee

       = 1

Dele:  tan tan tan tan48 23 42 67 1° ° ° ° = Proved.

l (ii) cos cos sin sin38 52 38 52° ° - ° °

      = ° ° - ° - ° ° - °cos cos ( ) sin sin ( )38 90 38 38 90 38

      = ° - ° -cos cos ( ) sin sin ( )A A A A90 90  [ Ùeefo 38° = A nes ]
      = -cos sin sin cosA A A A

[∵ cos ( ) sin90° - =A A  Deewj  sin ( ) cos ]90° - =A A

      = -sin cos sin cosA A A A

      = 0

Dele: cos cos sin sin38 52 38 52 0° ° - ° ° = Proved.

ØeMve 3. Ùeefo tan cot ( ),2 18A A= - °  peneB 2A Skeâ vÙetvekeâesCe nw lees A keâe ceeve %eele keâerefpeS~
nue : efoÙee nw,     tan cot ( )2 18A A= - °

Þ         tan cot ( )q = - °A 18  [ ceevee 2 A= q]

Þ  cot ( ) cot ( )90 18° - = - °q A [ ∵  tan cot ( )]q q= ° -90

Þ       90 18° - = - °q A

Þ    90 2 18° - = - °A A  [q = 2 A jKeves hej]
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Þ     90 18 2° + ° = +A A

\  3 108A= °       Þ       A=
°

= °
108

3
36

Dele: A keâe ceeve = °36 Gòej
ØeMve 4. Ùeefo  tan cotA B=  lees efmeæ keâerefpeS efkeâ A B+ = °90 .

nue : efoÙee nw,         tan cotA B=

Þ        tan tan ( )A B= ° -90 [ met$e : cot tan ( )q q= °-90  mes ]
Þ    A B= ° -90

\        A B+ = °90 [ he#eevlejCe Éeje ]
Dele: mhe° nw efkeâ tan cotA B=  nesves hej A B+ = °90  nesiee~ Proved.

ØeMve 5. Ùeefo sec cosec4 20A A= - °( ), peneB 4 A Skeâ vÙetvekeâesCe nw lees A keâe ceeve %eele keâerefpeS~
nue :  efoÙee nw,     sec cosec4 20A A= - °( ) ...(1)

       sec cosec4 90 4A A= ° -( )     ...(2) [ met$e sec cosecq = ° -( )90 A   mes ]
meceerkeâjCe (2) mes sec 4 A keâe ceeve efoS ngS meceerkeâjCe (1) ceW jKeves hej,

cosec cosec( ) ( )A A- ° = ° -20 90 4

Þ          A A- ° = ° -20 90 4

Þ         A A+ = ° + °4 90 20

Þ 5 110A= °       Þ      A=
°

= °
110

5
22

Dele: A = °22 Gòej
ØeMve 6. Ùeefo A, B Deewj C ef$eYegpe ABC kesâ Devle:keâesCe neW lees efoKeeFS efkeâ

sin cos
B C A+æ

è
ç

ö

ø
÷=

2 2

nue : Ùeefo A, B Deewj C ef$eYegpe ABC kesâ Devle:keâesCe neW lees
nce peeveles nQ efkeâ  ef$eYegpe kesâ Devle:keâesCeeW keâe Ùeesie = °180

\     A B C+ + = °180

Þ        ( )B C A+ = ° -180

Þ        
B C A A+æ

è
ç

ö

ø
÷=

° -
= ° -

2

180

2
90

2

oesveeW Deesj sine Devegheele uesves hej,

    sin sin
B C A+æ

è
ç

ö

ø
÷= ° -

æ

è
ç

ö

ø
÷

2
90

2

\     sin cos
B C A+æ

è
ç

ö

ø
÷=

2 2
 [ met$e sin ( ) cos90° - =q q mes ]

Dele: sin cos
B C A+æ

è
ç

ö

ø
÷=

2 2
Proved.

ØeMve 7. sin cos67 75° + ° keâes 0° Deewj 45° kesâ yeerÛe kesâ keâesCeeW kesâ ef$ekeâesCeefceleerÙe DevegheeleeW kesâ heoeW ceW JÙekeäle
keâerefpeS~

nue : sin cos67 75° + °  = ° - ° + ° - °sin ( ) cos ( )90 23 90 15

   = ° - + ° -sin ( ) cos ( )90 90A B [ ceevee 23° = A leLee 15° = B]

   = +cos sinA B 
   

∵ sin ( ) cos

cos ( ) sin

90

90

° - =

° - =

é

ë
ê

ù

û
ú

A A

B B

   = ° + °cos 23 15 sin [∵ A= °23  Je B= °15 ]

Dele: sin cos cos sin67 75 23 15° + ° = ° + ° Gòej
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ØeMve 1. ef$ekeâesCeefceleerÙe DevegheeleeW sin ,A   sec A Deewj tan A keâes cot A kesâ heoeW ceW JÙekeäle keâerefpeS~
nue :  ∵ nce peeveles nQ cot A Deewj cosec A ceW mecyevOe ‘cosec2 21A A= + cot ’ nw Deewj cosec A Deewj sin A ceW

mecyevOe Øeefleueesce keâe nw~

\ sin A
A

=
1

cosec
 =

1

2cosec A
 =

+

1

1 2cot A

leye,  sin
cot

A
A

=
+

1

1 2
Gòej

Fmeer Øekeâej,
        sec2 21A A= + tan

Þ sec A A= +1 2tan  = +1
1
2cot A

       =
+cot

cot

2

2

1A

A
 =

+1 2cot

cot

A

A

Deewj          tan
cot

;A
A

=
1

Dele:                         sin
cot

;A
A

=
+

1

1 2
  sec

cot

cot
A

A

A
=

+1 2

  leLee  tan
cot

A
A

=
1

 

Gòej
ØeMve 2. Ð A kesâ DevÙe meYeer ef$ekeâesCeefceleerÙe DevegheeleeW keâes sec A kesâ heoeW ceW efueefKeS~

nue : (i) ∵  sin A
A

=
1

cosec

           = =
+

1 1

12 2cosec A Acot
 [ cot ]∵ 1 2 2+ =A Acosec

           =
+

=
+

1

1
1

1

1
2

2

2tan

tan

tanA

A

A

∵ cot
tan

A
A

=
é

ë
ê

ù

û
ú

1

        =
+

tan

tan

2

21

A

A

           =
+ -

+

1 1

1

2

2

tan

tan

A

A
(Note)

           =
-sec

sec

2

2

1A

A
         [ ∵   1 2 2+ =tan A Asec  ]

        =
-sec

sec

2 1A

A

\  sin A
A

A
=

-sec

sec

2 1
Gòej
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l  (ii) cos A
A

=
1

sec
Gòej

l (iii) tan tanA A= 2

  = + -1 12tan A (Note)

  = -sec2 1A [ tan ]∵1 2 2+ =A Asec

\      tan A A= -sec2 1 Gòej

l (iv)  cot
tan

A
A

=
1

  =
1

2tan A

  =
+ -

1

1 12tan A
(Note)

  =
-

1

12sec A
[ tan ]∵1 2 2+ =A Asec

\         cot A
A

=
-

1

12sec
Gòej

l (v) cosec cosecA A= 2

  = + = +1 1
12
2

cot
tan

A
A

∵ 1
12 2+ = =

é

ë
ê

ù

û
úcot cot

tan
A A A

A
cosec leLee  

  =
+1 2

2

tan

tan

A

A
 =

+ -
=

-

sec sec

sec

2

2

2

21 1 1

A

A

A

Atan
 =

-

sec

sec

A

A2 1

\      cosec
sec

sec
A

A

A
=

-2 1
Gòej

ØeMve 3. ceeve efvekeâeefueS :

 (i) 
sin sin

cos cos

2 2

2 2

63 27

17 73

° + °

° + °

(ii) sin cos cos sin25 65 25 65° ° + ° °

nue : (i) 
sin sin

cos cos

sin sin (2 2

2 2

2 263 27

17 73

63 90 63° + °

° + °
=

° + ° - °

° + ° - °

)

cos cos ( )2 217 90 17

    =
+ ° -

+ ° -

sin sin ( )

cos cos ( )

2 2

2 2

90

90

A A

q q
[ ceevee A= °63  leLee q = °17  ]

   =
+

+

sin cos

cos sin

2 2

2 2

A A

q q

[ ∵  sin ( ) cos90° - =A A, cos ( ) sin ]90° - =A A

   =
+

+

sin cos

sin cos

2 2

2 2

A A

q q
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    =
1

1
  [ sin cos∵ 2 2 1A A+ =  leLee  sin cos ]2 2 1q q+ =

            = 1

Dele: 
sin sin

cos cos

2 2

2 2

63 27

17 73

° + °

° +
 keâe ceeve = 1 Gòej

l (ii) sin cos cos sin25 65 25 65° ° + ° °

   = ° - + ° -sin cos ( ) cos .sin ( )A A A A90 90 [ceevee A= °25 ]

   = +sin .sin cos . cosA A A A

[∵ cos ( ) sin90° - =A A   leLee sin ( ) cos ]90° - =A A

          = +sin cos2 2A A

    = ° + °sin cos2 225 25  [ ]∵ A= °25

   = 1

Dele:  sin cos cos sin25 65 25 65° ° + ° ° = 1 Gòej
ØeMve 4. mener efJekeâuhe ÛegefveS Deewj Deheves efJekeâuhe keâer hegef<š keâerefpeS :
  (i) 9 92 2sec A A- tan  yejeyej nw :

(a) 1 (b) 9  (c) 8  (d) 0.

 (ii) ( tan ) ( cot )1 1+ + + -q q q qsec cosec  yejeyej nw :
(a) 0 (b) 1  (c) 2  (d) - 1.

(iii) ( tan ) ( sin )sec A A A+ -1  yejeyej nw :
(a) sec A (b) sin A  (c) cosec A  (d) cos A.

(iv) 
1

1

2

2

+

+

tan

cot

A

A
 yejeyej nw :

(a) sec2 A (b) - 1  (c) cot2 A  (d) tan2 A.

nue : (i) 9 9 92 2 2 2sec secA A A A- = -tan ( tan )

    = + -9 1 2 2( tan tan )A A [∵   sec tan2 21A A= + ]

    = ´9 1( )

    = 9

Dele: efJekeâuhe (b) mener nw~ Gòej
l (ii) ( tan ) ( cot cos )1 1+ + + -q q q qsec ec

 = + +
æ

è
çç

ö

ø
÷÷ + -
æ

è
çç

ö

ø
÷÷1

1
1

1sin

cos cos

cos

sin sin

q

q q

q

q q

∵ tan
sin

cos
, cot

cos

sin

sec
cos

q
q

q
q

q

q

q
q

q

= =

= =
1

leLee cosec
1

sin q

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

 =
+ +

´
+ -sin cos

cos

sin cos

sin

q q

q

q q

q

1 1

 =
+ + + -[(sin cos ) ] [(sin cos ) ]

sin cos

q q q q

q q

1 1

                 =
+ -(sin cos )

sin cos

q q

q q

2 1
[met$e ( ) ( )a b a b a b+ - = -2 2 mes ]

  =
+ + -(sin cos ) sin cos

sin cos

2 2 2 1q q q q

q q

 [ ( ) ]∵ a b a b ab+ = + +2 2 2 2
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     =
+ -1 2 1sin cos

sin cos

q q

q q
   [ sin cos ]∵ 2 2 1q q+ =

 =
2 sin cos

sin cos

q q

q q

    = 2

Dele: efJekeâuhe (c) mener nw~ Gòej

l (iii) (sec tan ) ( sin )
cos

sin

cos
( sin )A A A

A

A

A
A+ - = +

æ

è
çç

ö

ø
÷÷ -1

1
1

∵ sec
cos

, tan
sin

cos
A

A
A

A

A
= =

é

ë
ê

ù

û
ú

1

      =
+

-
( sin )

cos
( sin )

1
1

A

A
A

       =
-1 2sin

cos

A

A
[ met$e ( ) ( )a b a b a b+ - = -2 2 mes ]

       =
cos

cos

2 A

A
[ met$e 1 2 2- =sin cosA A mes ]

     = cos A

Dele: efJekeâuhe (d) mener nw~ Gòej

l (iv) 
1

1

2

2

+

+

tan

cot

A

A
 =

sec

cosec

2

2

A

A

∵ 1

1

2 2

2 2

+ =

+ =

é

ë
ê
ê

ù

û
ú
ú

tan ,

cot

A A

A A

sec

cosec

         =
é

ë
ê

ù

û
ú

sec

cosec

A

A

2

 =

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1

1

2

cos

sin

A

A

∵ sec
cos

,
sin

A
A

A
A

= =
é

ë
ê

ù

û
ú

1 1
cosec

         = ´
é

ë
ê

ù

û
ú =

é

ë
ê

ù

û
ú

1

1

2 2

cos

sin sin

cosA

A A

A
 = [tan ]A 2 ∵ tan

sin

cos
A

A

A
=

é

ë
ê

ù

û
ú

      = tan2 A

Dele: efJekeâuhe (d) mener nw~ Gòej
ØeMve 5. efvecveefueefKele meJe&meefcekeâeSB efmeæ keâerefpeS, peneB Jes keâesCe, efpevekesâ efueS JÙebpekeâ heefjYeeef<ele nw, vÙetvekeâesCe nQ :

         (i)     (cosec cot )  
1  cos

1  cos
2q q

q

q
- =

-

+
         (ii)  

cos

sin

sin

cos

A

A

A

A
A

1

1
2

+
+

+
= sec

   (iii)   
tan

cot

cot

tan

q

q

q

q
q q

1 1
1

-
+

-
= + sec cosec     (iv)   

1

1

2+
=

-

sec

sec

A

A

A

A

sin

cos

    (v) meJe&meefcekeâe cosec2 21A A= + cot  keâes ueeiet keâjkesâ

     
cos sin

cos sin
cot

A A

A A
A A

- +

+ -
= +

1

1
cosec

    (vi)  
1

1

+

-
= +

sin

sin
tan

A

A
A Asec   (vii) 

sin sin

cos cos
tan

q q

q q
q

-

-
=

2

2

3

3

 (viii) (sin ) (cos ) tan cotA A A A A A+ + + = + +cosec sec2 2 2 27

   (ix) ( sin ) ( cos )
tan cot

cosec secA A A A
A A

- - =
+

1

    (x) 
1

1

1

1

2

2

2
2+

+

æ

è

ç
ç

ö

ø

÷
÷=

-

-

æ

è
çç

ö

ø
÷÷ =

tan

cot

tan

cot
tan

A

A

A

A
A

ef$ekeâesCeefceeqle keâe heefjÛeÙe 17



nue : (i) L.H.S. = -(cos cot )ec q q 2 = -
æ

è
çç

ö

ø
÷÷

1
2

sin

cos

sinq

q

q
 ∵ cosec   

1

sin 
cot

cos

sin
θ

θ
= =

é

ë
ê

ù

û
úleLee q

q

q

  =
-æ

è
çç

ö

ø
÷÷

1
2

cos

sin

q

q
 =

-( cos )

sin

1 2

2

q

q

  =
-

-

( cos )

cos

1

1

2

2

q

q
[∵ sin cos2 21q q= -  ]

   =
- -

- +

( cos ) ( cos )

( cos ) ( cos )

1 1

1 1

q q

q q
[ ( ) ( )]∵ a b a b a b2 2- = - +

  =
-

+
=

1

1

cos

cos

q

q
 R.H.S.

Dele: ( cot )
cos

cos
cosec q q

q

q
- =

-

+
2 1

1
Proved.

l (ii) L.H.S. =
+

+
+cos

sin

sin

cos

A

A

A

A1

1
 =

+ +

+

cos ( sin )

cos ( sin )

2 21

1

A A

A A

  =
+ + +

+

cos sin sin

cos ( sin )

2 21 2

1

A A A

A A

[ ( ) ]∵ a b a b ab+ = + +2 2 2 2

  =
+ + +

+

1 2

1

2 2(sin cos ) sin

cos ( sin )

A A A

A A

                      =
+ +

+

1 1 2

1

sin

cos ( sin )

A

A A
    [∵ sin cos ]2 2 1A A+ =

  =
+

+

2 1

1

( sin )

cos ( sin )

A

A A

  =
2

cos A
 [( sin )1+ A  kesâ efvejmeve mes ]

  = ×2
1

cos A

  = 2 sec A = R.H.S.  ∵
1

cos A
A=

é

ë
ê

ù

û
úsec

Dele: 
cos

sin

sin

cos

A

A

A

A
A

1

1
2

+
+

+
= sec Proved.

l (iii) L.H.S. =
-

+
-

tan

cot

cot

tan

q

q

q

q1 1
 =

-

+

-

sin

cos

cos

sin

cos

sin

sin

cos

q

q

q

q

q

q

q

q
1 1

       =
-

+
-

sin

cos

sin cos

sin

cos

sin

cos sin

cos

q

q

q q

q

q

q

q q

q

∵ tan
sin

cos
cot

cos

sin
q

q

q
q

q

q
= =

é

ë
ê

ù

û
úleLee

       = ´
-

+ ´
-

sin

cos

sin

sin cos

cos

sin

cos

cos sin

q

q

q

q q

q

q

q

q q
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       =
-

+
-

sin

cos (sin cos )

cos

sin (cos sin )

2 2q

q q q

q

q q q

       =
-

-
-

sin

cos (sin cos )

cos

sin (sin cos )

2 2q

q q q

q

q q q

       =
-

-

sin cos

sin cos (sin cos )

3 3q q

q q q q

       =
- + +

-

(sin cos ) (sin cos sin cos )

sin cos (sin co

q q q q q q

q q q

2 2

s )q

[ ( ) ( )]∵ a b a b a ab b3 3 2 2- = - + +

         =
- +

-

(sin cos ) ( sin cos )

sin cos (sin cos )

q q q q

q q q q

1
 [ sin cos ]∵ 2 2 1q q+ =

       =
+1 sin cos

sin cos

q q

q q
 = +

1

sin cos

sin cos

sin cosq q

q q

q q

       = ´ +
1 1

1
cos sinq q

       = + = +sec cosec sec cosecq q q q. .1 1

∵ sec
cos sin

q
q

q
q

= =
é

ë
ê

ù

û
ú

1 1
leLee  cosec

   = R.H.S.

Dele: 
tan

cot

cot

tan

q

q

q

q
q q

1 1
1

-
+

-
= + sec cosec Proved.

l (iv) L.H.S. =
+1 sec

sec

A

A
 =

+1
1

1

cos

cos

A

A

 =

+cos

cos

cos

A

A

A

1

1
∵ sec

cos
A

A
=

é

ë
ê

ù

û
ú

1

            =
+

´
( cos )

cos

cos1

1

A

A

A
 =

+1

1

cos A

                  =
+ -

-

( cos )( cos )

( cos )

1 1

1

A A

A
[ nj Je DebMe keâes ( cos )1- A  mes iegCee keâjves hej ]

                =
-

-

( ) (cos )

cos

1

1

2 2A

A
            [ met$e : ( ) ( )a b a b a b+ - = -2 2 mes ]

                  =
-

-

1

1

2cos

cos

A

A
[ sin cos ]∵ 2 21A A= -  

          =
-

=
sin

cos

2

1

A

A
 R.H.S.

Dele: 
1

1

2+
=

-

sec

sec

A

A

A

A

sin

cos
Proved.

l (v) 
cos sin

cos sin

A A

A A

- +

+ -

1

1
   =

- +

+ -

cos sin

sin

cos sin

sin

A A

A

A A

A

1

1
[ nj Je DebMe ØelÙeskeâ keâes sin A mes Yeeie osves hej]

    =
- +

+ -

cos

sin

sin

sin sin

cos

sin

sin

sin sin

A

A

A

A A

A

A

A

A A

1

1

ef$ekeâesCeefceeqle keâe heefjÛeÙe 19



      =
- +

+ -

cot

cot

A A

A A

1

1

cosec

cosec
∵ cot

cos

sin sin
A

A

A
A

A
= =

é

ë
ê

ù

û
úleLee  cosec

1

    =
+ -

- +

(cot )

( cot )

A A

A A

cosec

cosec

1

1

      =
+ - -

- +

( cot ) ( cot )

( cot )

cosec cosec

cosec

A A A A

A A

2 2

1
[ cot ]∵ cosec2 2 1A A- =

    =
+ - - +

-

( cot ) ( cot ) ( cot )

(

cosec cosec cosec

cosec

A A A A A A

A1 + cot )A

     =
+ - -

- +

( cot ) [ ( cot )]

( cot )

cosec cosec

cosec

A A A A

A A

1

1

    =
+ - +

- +

( cot ) ( cot )

( cot )

cosec cosec

cosec

A A A A

A A

1

1

    = + =( cot )cosec A A  R.H.S.

Dele: 
cos sin

cos sin
cot

A A

A A
A A

- +

+ -
= +

1

1
cosec Proved.

l (vi) L.H.S. =
+

-

1

1

sin

sin

A

A
 =

+ +

- +

( sin ) ( sin )

( sin ) ( sin )

1 1

1 1

A A

A A

[ nj Je DebMe oesveeW keâes nj kesâ mebÙegiceer ( sin )1+ A  mes iegCee keâjves hej]

   =
+

-

( sin )

( sin )

1

1

2

2

A

A
[ met$e : ( ) ( )A B A B A B- + = -2 2 mes ]

  =
+

-

( sin )

sin

1

1 2

A

A
 =

+1

2

sin

cos

A

A
[ sin cos ]∵1 2 2- =A A

  =
+1 sin

cos

A

A
 = +

1

cos

sin

cosA

A

A

    = + =sec A Atan  R.H.S. ∵
1

cos

sin

cos
tan

A
A

A

A
A= =

é

ë
ê

ù

û
úsec leLee

Dele: 
1

1

+

-

sin

sin

A

A
= +sec A Atan Proved.

l (vii) L.H.S. =
-

-

sin sin

cos cos

q q

q q

2

2

3

3
 =

-

-

sin ( sin )

cos ( cos )

q q

q q

1 2

2 1

2

2

    = ´
-

- -

sin

cos

( sin )

[ ( sin ) ]

q

q

q

q

1 2

2 1 1

2

2
[ ∵ cos sin2 21q q= -  jKeves hej ]

    = ´
-

- -
tan

( sin )

[ sin ]
q

q

q

1 2

2 2 1

2

2
∵ tan

sin

cos
q

q

q
=

é

ë
ê

ù

û
ú

    = ´
-

-
tan

( sin )

( sin )
q

q

q

1 2

1 2

2

2
 [ nj keâes mejue keâjves hej ]

   = =tan q R.H.S.  [ efvejmeve mes ]

Dele: 
sin sin

cos cos
tan

q q

q q
q

-

-
=

2

2

3

3
Proved.

l (viii) L.H.S. = + + +(sin cos ) (cos sec )A A A Aec 2 2

       = + + + +sin sin cos2 2 2 22A A A A A Acosec cosec sec   + 2 cos A Asec
[ ( ) ]∵ a b a b ab+ = + +2 2 2 2

    = + + + +(sin cos ) sin2 2 2 2 2A A A A A Asec cosec cosec  + 2 cos A Asec
[ sin cos , tan cot ]∵ 2 2 2 2 2 21 1 1A A A A A A+ = = + = +sec cosecleLee
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    = + + + + + ´ + ´1 1 1 2
1

2
12 2( tan ) ( cot ) sin

sin
cos

cos
A A A

A
A

A

∵ cosec A
A

A
A

= =
é

ë
ê

ù

û
ú

1 1

sin
sec

cos
leLee  

    = + + + + + +1 1 1 2 22 2tan cotA A

    = + + =7 2 2tan cotA A  R.H.S.

Dele: (sin ) (cos sec ) tan cotA A A A A A+ + + = + +cosec 2 2 2 27 ga Proved.

l (ix) L.H.S. = - -(cos sin ) (sec cos )ec A A A A

  = -
æ

è
çç

ö

ø
÷÷ -
æ

è
çç

ö

ø
÷÷cosec

cosec
sec

sec
A

A
A

A

1 1
∵ sin cos

sec
A

A
A

A
= =

é

ë
ê

ù

û
ú

1 1

cosec
,  

  =
-

´
-cosec

cosec

sec

sec

2 21 1A

A

A

A

  = ´
cot tan2 2A

A

A

Acosec sec
 [ cot∵ cosec2 21A A- =  leLee sec2 21A A- = tan ]

  =
´

(cot . tan )

sin cos

A A

A A

2

1 1
 =

´
æ

è
çç

ö

ø
÷÷

1

1

2

tan
tan

sin cos

A
A

A A

∵ cot
tan

A
A

=
é

ë
ê

ù

û
ú

1

  =
+

( )

sin cos

sin cos

1 2

2 2A A

A A

[ sin cos ]∵ 1 2 2= +A A

  =

+

1
2 2sin

sin cos

cos

sin cos

A

A A

A

A A

  =
+

1

sin

cos

cos

sin

A

A

A

A

∵ tan
sin

cos
cot

cos

sin
A

A

A
A

A

A
= =

é

ë
ê

ù

û
úleLee  

  =
+

1

tan cotA A
 = L.H.S.

Dele: ( sin ) ( cos )
tan cot

cosec secA A A A
A A

- - =
+

1
Proved.

l (x) efmeæ keâjvee nw, 
1

1

1

1

2

2

2
2+

+

æ

è

ç
ç

ö

ø

÷
÷=

-

-

æ

è
çç

ö

ø
÷÷ =

tan

cot

tan

cot
tan

A

A

A

A
A

               
1

1

2

2

2

2

+

+
=

tan

cot

A

A

A

A

sec

cosec

∵ 1

1

2 2

2 2

+ =

+ =

é

ë
ê
ê

ù

û
ú
ú

tan sec

cot

A

A Acosec

     =
æ

è
çç

ö

ø
÷÷

sec

cosec

A

A

2

 =

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

= ´
æ

è
çç

ö

ø
÷÷ =

1

1

1

1

2

2
cos

sin

cos

sin sinA

A

A

A A

cos A

æ

è
çç

ö

ø
÷÷

2

∵ sec
cos sin

A
A

A
A

= =
é

ë
ê

ù

û
ú

1 1
,   cosec

       = (tan )A 2 ∵ tan
sin

cos
A

A

A
=

é

ë
ê

ù

û
ú
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\                            
1

1

2

2
2+

+
=

tan

cot
tan

A

A
A ...(1)

hegve: 
1

1

2
-

-

æ

è
çç

ö

ø
÷÷

tan

cot

A

A
=

-

-

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

1

1
1

2

tan

tan

A

A

∵ cot
tan

A
A

=
é

ë
ê

ù

û
ú

1

        =
-

-

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

=
-

-
-

æ

è

1

1

1

1

2

tan

tan

tan

tan

tan

tan

A

A

A

A

A

A

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

2

= - ´-
-

æ

è
çç

ö

ø
÷÷( tan )

tan

( tan )
1

1

2

A
A

A

 = -( tan )A 2 = tan2 A

\             
1

1

2
2-

-

æ

è
çç

ö

ø
÷÷ =

tan

cot
tan

A

A
A ...(2)

leye, meceerkeâjCe (1) Je (2) mes,

         
1

1

1

1

2

2

2
2+

+

æ

è

ç
ç

ö

ø

÷
÷=

-

-

æ

è
çç

ö

ø
÷÷ =

tan

cot

tan

cot
tan

A

A

A

A
A Proved.
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