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PZê[ð @¤ûd

ZâòùKûYcòZò
(TRIGONOMETRY)

4.1 C_KâcYòKû (Introduction)  :
^ac ùgâYúùe ZòâùKûYcòZòK @^ê_ûZ sin q, cos q, tan q, cot q, sec q I cosec q e iõmû, Gjò

@^ê_ûZcû^uê ù^A ùKùZMêWÿòG iìZâ Gaõ q = 300, 450  I 600 _eòcûY aògòÁ ùKZK ^ò�òðÁ ùKûYe
ZòâùKûYcòZòK @^ê_ûZe cìfý iµKðùe @ûùfûP^û Keû~ûA[ôfû ö

Gjò @¤ûdùe @ûùc @^ý ùKùZK ZòâùKûYcòZòòK cìfý i´§ùe RûYòaû ö iû]ûeY Rúa^ùe
ZòâùKûYcòZòK @^ê_ûZe _âùdûMûcôK aýajûe aòhdùe c¤ RûYòaû ö

GK icùKûYú ZòâbêRùe GK iìlàùKûYe _eòcûY q ùjC ö ù~ùjZê q = 00 Kò´û 900 ùjùf
icùKûYú ZòâbêRùe p (CyZû), b (bìcòe ù\÷Nðý) I h (K�ðe ù\÷Nðý) e bò^Ü bò^Ü @^ê_ûZ cû¤cùe
sin q, cos q  @û\òe ZâòùKûYcòZòK @^ê_ûZ ^ò�ðd i¸a ^êùjñ, ùZYê ^òcÜùe _â\� sin 00, cos 00,

sin 900 I cos 900 AZýû\òe cìfýMêWÿòKê iõmûeìù_ MâjY Keû~òa ö

Óójæ : (1) sin 00 = 0,  cos 00 = 1, tan 00 = 
sin 0

cos0

0

0  = 0, sec 00 =
1

cos00  = 1

1

0
 A$öÜÿê�ÿ {ÜÿæB$#̄ ÿæÀëÿ cos0

sin 0

0

0  H 
1

sin 00  Dµÿß A$öÜÿê�ÿ >

{�ÿ~ë cot 00 H cosec 00 ÓójæµëÿNÿ �ëÿ{Üÿô (undefined) >

(2) sin 900 = 1, cos 900 = 0, cot 900 = 
cos90

sin90

0

0  = 0, cosec 900 =
1

sin 900  = 1

 tan 900 H sec 900 ÓójæµëÿNÿ �ëÿ{Üÿô >

c«aý : Zêùc _ìaðeê RûY ù~ ùKøYiò ùKûYe WòMâú _eòcûY q ùjùf iõmû^êiûùe 0 < q < 180ö
iêZeûõ q = 0 Kò´û q = 1800 ùfLôaûe ~[û[ðZû ̂ ûjó ö Kò«ê \êAUò ùKûYe _eòcûYe @«e 00 Gaõ ù~ûM
1800 ùjûA_ûùe ö _ê^½ sin q , cos q @û\ò Q@ùMûUò ZâòùKûYcòZòK @^ê_ûZKê  aýû_K @[ðùe Z[û
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CyZe MYòZùe ZòâùKûYcòZòK `k^ (Trigonometric function ) eìù_ ^ò@û~ûAQò,  ù~Cñ Vûùe q
GK Pkeûgò (variable aû argument); @[ûðZþ q bò^Ü bò^Ü aûÉa (real)cìfý MâjY Keò_ûùe ö iêZeûõ
sin 00, cos00, sin 1800, cos 1800 AZýû\òe  ^ò¡òðÁ cìfý iõmûa¡ Keòaû @ûagýK ö

2. ùKûYe _eòcûY _ûAñ q _eòaù�ð @^ý _âKûee iõùKZ ~[û a (@ûf`û), b (aòUû) I g (Mûcû)
AZýû\ò  c¤ aýajûe Keû~ûG ö
4.2 @^ê_ìeK (Complementary) ùKûYe ZòâùKûYcòZòK @^ê_ûZ :

GK iìlàùKûYe WòMâú _eòcûY q ùjC ö ùZùa ù~Cñ ùKûY \ßde _eòcûY q I 900 – q , ùicûù^
_eÆe @^ê_ìeK @U«ò ö q I 900 – q e ZòâùKûYcòZòK iµKðKê ^òcÜùe @ûùfûP^û Keû~ûAQò ö

\� PòZâ 4.1 ùe ABC GK icùKûYú ZòâbêR ö mÐB = 900

cù^Ke mÐBAC = q  Þ mÐBCA = 900 – q

a�ðcû^ sin q = 
BC

AC
 , cosec q = 

AC

BC
 , cos q = 

AB

AC
 , sec q = 

AC

AB
 ,

tan q = 
BC

AB
 Gaõ cot q = 

AB

BC

\� PòZâùe sin(900 – q)  = AB

AC
 cûZâ cos q = 

AB

AC

\  sin(900 – q) = cos q

ùijò_eò cos( 900 – q ) = 
BC

AC
 = sin q,  tan( 900 – q ) = 

AB

BC
 = cot q

 cot( 900 – q ) = 
BC

AB
 = tan q,  sec( 900 – q ) = 

AC

BC
 = cosec q  Gaõ

 cosec( 900 – q ) = 
AC

AB
 = sec q

∴  00 < q < 900  _ûAñ @ûùc _ûAùf
iìZâ A : sin( 900 – q )  =  cos q ,    cos( 900 – q ) = sin q

tan( 900 – q ) = cot q ,      cot( 900 – q ) = tan q

sec( 900 – q ) = cosec q ,  cosec( 900 – q ) = sec q

4.3.  iÚìkùKûYcû^ue ZòâùKûYcòZòK @^ê_ûZ :
_ìaðeê 00 Vûeê 900 _~ðý« _eòcûY aògòÁ ùKûYcû^ue ZòâùKûYcòZòK @^ê_ûZ aòhdùe @ûùfûP^û

Keû~ûAQò ö @ûùfûPòZ ZâòùKûYcòZòK iõmûKê iÚû^ûu RýûcòZòe aýajûe \ßûeû aòKÌ C_ûdùe _âKûg
Keû~ûA_ûùe Gaõ _âKéZùe Gjò aòKÌ iõmû jó Cq ZâòùKûYcòZòK @ ê̂_ûZu _eòie aòÉûe _ûAñ ijûdK ö

(PòZâ - 4.1)

AB

C

900 – q

q
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KûùUðRúd icZkùe P(x,y) G_eò GK aò¦ê ù~_eò ÐXOP GK iìlàùKûY (PòZâ 4.2) ö
PN , P aò¦êeê x- @l_âZò f´ ö cù^Ke mÐXOP = q  ö ÐXOP e gúhðaò¦ê O  (cìkaò¦ê) Vûeê

P e \ìeZû = r Gaõ P aò¦êe iÚû^ûu (x, y) aýajûe Keò PON icùKûYú ZòâbêRùe mÐPON = q
^òcù« ZâòùKûYcòZòK @^ê_ûZ MêWÿòK ^òcÜcùZ ^ò�ðd Keû~ûA _ûeòa ö

sin q  = 
PN

OP
 = 

P

r

aò¦êêe  ùKûUò
 = 

y

r

cos q = 
ON

OP
 = 

P

r

aò¦êêe bêR
= 

x

r

tan q  = 
PN

ON
 =

P

P

aò¦êêe  ùKûUò
aò¦êêe bêR  = 

y

x
 AZýû\ò ö

GVûùe P aò¦êUò _â[c _û\ùe [ôaûeê x I y Cbd ]^ûcôK Gaõ OP, r \ìeZû iìPûC [ôaûeê Gjû
iað\û ]^ûcôK ö ù~CñVûùe OP = r = x y2 2+

ùijò_eò ÐXOP GK iÚìkùKûY ùjùf (PòZâ 4.3 ) @^êeì_ bûùa ZòâùKûYcòZòK @^ê_ûZ MêWÿòK
^ò�ðd Keò _ûeòaû ö cûZâ P aò¦êUò \ßòZúd _û\ùe @aiÚòZ ùjZê Gjûe bêR (= x) EYûcôK I ùKûUò (= y)

]^ûcôK ö cù^Ke mÐXOP = q (00 < q < 1800)

\    sin q = 
P

r

aò¦êêe  ùKûUò  = 
y

r
,  ~ûjûKò ]^ûcôK,

cos q = 
P

r

aò¦êêe bêR
= 

x

r
  I Gjû EYûcôK

tan q = 
P

P

aò¦êêe  ùKûUò
aò¦êêe bêR = 

y

x
 I Gjû EYûcôK

cot q = 
P

P

aò¦êêe bêR
aò¦êêe  ùKûUò  = 

x

y
 I Gjû EYûcôK,

sec q = 
r

P aò¦êêe bêR  = 
r

x
 I Gjû EYûcôK Gaõ

cosec q = 
r

P aò¦êêe  ùKûUò   = 
r

y
 I Gjû ]^ûcôK

4.5 : q = 1800 ^òcù« ZòâùKûYcòZòK @^ê_ûZ MêWÿòKe cìfý :
ùKøYiò ùKûYe WòMâú _eòcû_ q Gaõ 0 < q < 180 ùjùf ZâòùKûYcòZòK @^ê_ûZMêWÿòKe iõmû

@^êùz\ 4.2 Gaõ @^êùz\ 4.3 eê Zêùccûù^ _ûAiûeòQ ö q = 00 Kò´û 900  Kò´û 1800 ùjùf GK
icùKûYú ZâòbêReê P (CyZû), b (bìcòe ù\÷Nðý) Gaõ h (K�ðe ù\÷Nðý) cû¤cùe ZâòùKûYcòZòK
@^ê_ûZMêWÿòKe cû^ ^ò�ðd i¸a ^êùjñ ö ùZYê  sin 00, cos 00; sin 900, cos 900 AZýû\òe iõmû

X1 N

Y

P(x , y)

XO

X

P(x , y)

Y

N O

Y1

(PòZâ - 4.2)

(PòZâ - 4.3)

q

r y

x

q
r

y

x
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^òeì_Y bkò sin 1800, cos 1800 AZýû\òKê iõmû a¡ Keòaû ö CyZe MYòZùe Cq ZòâùKûYcòZòK
@^ê_ûZMêWÿòKê aýû_KúKéZ Keò_ûeòaû ö

sin 1800 = 0 cosec 1800 (iõmûaòjú^)
cos 1800 = –1 sec 1800 = –1
tan 1800 = 0 cot 1800 (iõmûaòjú^)

4.6 GK iìlàùKûY q I Gjûe _eò_ìeK ùKûY
(1800  – q) e ZâòùKûYcòZòK @^ê_ûZ c¤ùe i´§ :

PòZâ 4.5 ùe Mâû`þ KûMR C_ùe XOX/ I YOY/ \êAUò @lùeLû Gaõ O cìkaò¦ê ö O Vûeê r
GKK \ìeùe P(x, y) G_eò GK aò¦ê ù~_eò mÐPOX = (1800 � q) ùjC (q GK iìlàùKûY) ö
ùZùa mÐPOM = q

sin ( 1800 – q ) = 
y

r
 = 

PM

OP
 .......... (1)

_ê^½ OMP icùKûYú ZòâbêRùe,

sin q  = 
PM

OP
.......... (2)

(1)  I (2) eê sin (1800  � q) = sin q

ùijò_eò cos ( 1800 – q ) = 
x

r
 Gaõ DOMP ùe cos q = 

OM

OP
 ö cûZâ G ùlZâùe x  EYûcôK

ùjZê cos ( 1800 – q ) = 
x

r
 =

−OM
OP

 ö iêZeûõ cos ( 1800 – q ) = – cos q

a�ðcû^ tan ( 1800 – q ) = 
sin( )
cos( )

180

180

0

0

−
−

θ
θ  = 

sin
cos

θ
θ−  = –tan q,

cot ( 1800 – q ) = 
cos( )
sin( )

180

180

0

0

−
−

θ
θ  = 

− cos
sin

θ
θ  = –cot q,

sec ( 1800 – q ) = 
1

1800cos( )− θ  = 
1

− cosθ  = –sec q Gaõ

cosec ( 1800 – q ) = 
1

1800sin( )− θ  = 
1

sinθ  = cosec q

Gjû _âcûY Keû~ûA _ûeòa ù~ C_ùeûq iìZâMêWÿòK q e cìfý 00 eê 1800 e c¤a�úð cìfý ̂ òcù«
(tanI sec ùlZâùe q ≠  900 _ûAñ) _â~êRý ö

X

P(x , y)

O

Y1

X1 M

1800 - q

(PòZâ - 4.5)

qy

x

r
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sin ( 1800 – q ) = sin q , 0 1800 0≤ ≤θ

cos ( 1800 – q ) = –cos q , 0 1800 0≤ ≤θ

iìZâ - B tan ( 1800 – q ) = –tan q , 0 1800 0≤ ≤θ     q ≠ 900

cot ( 1800 – q ) = –cot q , 00 < q < 1800

sec ( 1800 – q ) = –sec q , q ≠ 900 , 0 1800 0≤ ≤θ

cosec ( 1800 – q ) = cosec q , 00 < q < 1800

4.7 iìlàùKûY q I iÚìkùKûY (900 + q)  e ZòâùKûYcòZòK @^ê_ûZ c¤ùe iµKð :
~\ò q ùMûUòG iìlàùKûY jêG 900 + q GK iÚìkùKûY ùja ö ù~ùjZê Gjò iÚìkùKûYe ZâòùKûYcòZòK

@^ê_ûZùe cû^ (1800 – q) I (900 – q) ùKûYe ZòâùKûYcòZòK @^ê_ûZ i´§úd iìZâ iûjû~ýùe ^ò�ðd
Keû~ûA _ûeòa, ùZYê Gjûe ÊZª RýûcòZòK _âcûYe @ûagýKZû ̂ ûjó ö  (900 + q) ùKûYe ZòâùKûYcòZòK
@^ê_ûZe cû^ ^òcÜfòLôZ bûùa ^ò�ðd Keû~ûA _ûeòa ö

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

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

tan ( 900 + q ) = tan{1800 – (900 – q )} = –tan ( 900 – q ) = –cot q

cot ( 900 + q ) = cot{1800 – (900 – q )} = –cot ( 900 – q ) = –tan q

sec ( 900 + q ) = sec{1800 – (900 – q )} = –sec ( 900 – q ) = –cosec q

cosec ( 900 + q ) = cosec{1800 – (900 – q )} =cosec (900 – q ) = sec q

sin ( 900 + q )  = cos q    , 00 ≤  q ≤  900

cos ( 900 + q ) = –sin q  , 00 ≤  q ≤  900

 iìZâ - C tan ( 900 + q )  = –cot q  , 00 < q ≤  900

cot ( 900 + q ) = –tan q  , 00 ≤  q < 900

sec ( 900 + q )  = –cosec q  , 0 < q ≤  900

cosec ( 900 + q ) = sec q , 00 ≤  q < 900

4.8 ùKZK ^ò�òðÁ ZâòùKûYcòZòK @^ê_ûZ :
q = 300, 450, 600  ¨æBô ¯ÿçµÿç� �ÿ÷ç{Lÿæ~þç�ÿçLÿ þæ�ÿ �ÿçÀíÿ¨~ LÿÀÿæ¾æB$#àÿæ > Fþæ�ÿZÿ ÓæÜÿæ¾¿{Àÿ

F¯ÿó í̈ȫ ÿ A�ëÿ{bÿ�ÿ{Àÿ ¯ÿ�ÿ}�ÿ �ÿ$¿þæ�ÿZÿ �ÿ´æÀÿæ q = 1200, 1350 H 1500 ¨æBô �ÿ÷ç{Lÿæ~þç�ÿçLÿ þæ�ÿ Ó ë̄ÿ
þ� �ÿçÀíÿ ç̈�ÿ {ÜÿæB¨æÀÿç̄ ÿ >
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FÜÿæÀÿ Aæ{àÿæ`ÿ�ÿæ �ÿçþ§{Àÿ LÿÀÿæ¾æBdç >
(i)  q = 1200

í̈̄ ÿöÀëÿ f~æ Adç {¾ sin 600 = 
3

2
, cos 600 = 

1

2
  F¯ÿó  tan  600 = 3

\ sin 1200 = sin (1800 – 600) = sin 600 = 
3

2

cos 1200 = cos (1800 – 600) = – cos 600 = –
1

2

tan 1200 = tan (1800 – 600) = – tan 600 = – 3

cot 1200 =  
1

tan1200
= – 

1

3
;  sec 1200 = 

1

cos1200
 = – 2  F¯ÿó

cosec 1200 = 
1

sin1200 = 
2

3

(ii)  q = 1350

Fvÿæ{Àÿ  q = 1800 – 450  F¯ÿó í̈̄ ÿöÀëÿ f~æ Adç {¾ -

sin 450 = cos 450 = 
1

2
, tan 450 = 1

\  sin 1350 = sin 450 = 
1

2
 ; cos 1350 = – cos 450 = – 

1

2
;

tan 1350 = – tan 450 = –1
[sin (1800  – q), cos(1800  – q), tan(1800  – q) Àÿ Óí�ÿ÷ ÷̈{ßæS LÿÀÿç ]

cot 1350 =  
1

tan1350
 =  –1;  sec 1350 = 

1

cos1350
 = – 2

F¯ÿó cosec 1350 = 
1

sin1350
= 2

(iii)  q = 1500

í̈̄ ÿöÀëÿ f~æ Adç sin 300  = 
1

2
 , cos 300 = 

3

2
, tan 300 = 

1

3

\  sin 1500 =  sin 300 = 
1

2
,  cos  1500 = – cos 300 =  –

3

2

tan 1500 =  – tan 300 = –
1

3
,  cot  1500 = 

1

tan 1500
 = – 3

sec 1500 = 
1

cos 1500
= −2

3
 F¯ÿó cosec 1500 = 

1

sin 1500  = 2
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F ¨¾ö¿;ÿ f~æ $#̄ ÿæ �ÿ÷ç{Lÿæ~þçç�ÿçLÿ þæ�ÿSëÝçLëÿ �ÿçþ§× ÓæÀÿ~ê{Àÿ D¨×æ ç̈�ÿ LÿÀÿæ¾æBdç >
ÓæÀÿ~ê

q = sin cos tan cot sec cosec
00 0 1 0 Óójæ �ÿæÜÿ] 1 Óójæ �ÿæÜÿ]

300 1

2
3

2

1

3 3
2

3
2

450
1

2

1

2
1 1 2 2

600 3

2

1

2 3
1

3
2

2

3

900 1 0 Óójæ �ÿæÜÿ] 0 Óójæ �ÿæÜÿ] 1

1200 3

2
–

1

2
– 3 –

1

3
– 2

2

3

1350
1

2

−1

2
–1 –1 – 2 2

1500 1

2
–

3

2
–

1

3
– 3 –

2

3
2

1800 0 –1 0 Óójæ �ÿæÜÿ] –1 Óójæ �ÿæÜÿ]

C\ûjeY - 1 :  
cos30 sin60

1 cos60 sin30

0 0

0 0

+
+ +   e cû^ ^ò�ðd Ke ö

icû]û^ :  cos30 sin60

1 cos60 sin30

0 0

0 0

+
+ +  = 

3

2

3

2

1
1

2

1

2

+

+ +
 = 

2
3

2
2

x
 = 

3

2
 (C�e) ö

C\ûjeY - 2 : 
cos70

sin20

0

0  + 
cos55 .cosec35

tan5 tan25 tan65 tan85

0 0

0 0 0 0. . .  e cû^ ^ò�ðd Ke ö

icû]û^ :  cos70

sin20

0

0  + 
cos55 .cosec35

tan5 tan25 tan65 tan85

0 0

0 0 0 0. . .

               = 
cos(90 20 )

sin20

0 0

0

−
 + 

cos(90 -35 ).cosec35

tan5 tan25 tan(90 -25 ) tan(90 -5 )

0 0 0

0 0 0 0 0 0. . .

               = 
sin20

sin20

0

0  + 
sin 35 .cosec35

tan5 tan25 5

0 0

0 0 0 0. . .cot25 cot
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= 1 + 
sin 35

1
sin35

(tan5 cot5 ) (tan25 cot25 )

0
0

0 0 0 0

x

x x x
= 1 + 

1

1 1x
 = 1+1 = 2   (C�e) ö

C\ûjeY - 3 : \gûð@ ù~, 3 sin 62

cos28

0

0  – 
sec 42

cosec 48

0

0  = 2

icû]û^ : aûc_ûgßð = 3 sin 62

cos28

0

0  – 
sec 42

cosec 48

0

0  = 3
sin (90 28 )

cos28

0 0

0

−
 – 

sec (90 48 )

cosec 48

0 0

0

−

      = 3
cos 28

cos 28

0

0  – 
cosec 48

cosec 48

0

0 = 3–1 = 2 = \lòY _ûgßð (_âcûYòZ)

C\ûjeY - 4  : ~\ò A I B  _âùZýK iìlàùKûY Gaõ sin A = cos B jþêG
 ùZùa _âcûYKe ù~, A + B = 900

icû]û^ : B iìlàùKûY ùjZê (900 – B)  c¤ iìlàùKûY ö
a�ðcû^ sin A = cos B Þ sin A = sin (900–B)

Þ A = 900–B  Þ A + B = 900 (_âcûYòZ)
[ \âÁaý : A  I B iìlàùKûY ùjùf sinA = sin B Þ A =B Gaõ ùijò_eò
cos A = cos B Þ A = B AZýû\ò ö Kò«ê A  I B c¤eê ùKøYiò ùMûUòG iÚìkùKûY ùjùf Gjû

i¸a ^êùjñ ö

ù~_eò : sin 600 =
3

2
= sin1200  Kò«ê 600 ¹ 1200 (CyZe ùgâYúùe G aòhdùe @]ôK RûYòa)] ö

C\ûjeY - 5 :  iek Ke : 1 sec(180 A)

1 sec(90 A)

1 cosec A

1 secA

0

0

+ −
+ +

−
−

x

icû]û^ : 1 sec(180 A)

1 sec(90 A)

1 cosec A

1 secA

0

0

+ −
+ +

−
−

x  = 
1 secA

1 cosecA

1 cosecA

1 secA

−
−

−
−

x  = 1 (C�e)

C\ûjeY - 6 :  cosec2(970 + α ) – cot2(830 – α ) Kê iek Ke ö
icû]û^ : cosec2(970 + α ) – cot2(830 – α )

= cosec2[ 900 +(70 + α ) ]– cot2[ 900 –(70 + α ) ]

   =  sec2(70 + α ) – tan2(70 + α )

   = 1 (C�e)
aò.\â.: cot2 (830 – α ) = [cot{1800 – (970+ α )}] 2 = [–cot(970+α )]2 = cot2(970 +α )  ̂ ò@û~ûA
iek Keû~ûA_ûùe ö
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C\ûjeY -7 : sin(180 A) .sin(90 A) .cot(90 A)

tan(180 A) .cos(90 A) .cosec(90 A)

0 0 0

0 0 0

− − +
− + −  Kê iek Ke ö

icû]û^ : sin(180 A) .sin(90 A) .cot(90 A)

tan(180 A) .cos(90 A) .cosec(90 A)

0 0 0

0 0 0

− − +
− + − = 

sin A .cosA .( tan A)

tan A .( sin A) .secA

−
− −

= 
– sin A .cosA . tan A

tan A .sin A .secA  = 
– cosA

secA
= – cos2A  (C�e)

C\ûjeY -8 : _âcûY Ke ù~ tan10 . tan20 . tan 30 ........... tan 890 = 1

icû]û^ :  aûc_l = tan10 . tan20 . tan 30 ........... tan 890

    = tan(900–890) . tan(900–880) . tan (900–870)

........... tan (900–460) . tan450 ......... tan870 . tan880 . tan890

= cot 890 . cot 880 . cot 870 .... cot 460 . tan 450 . tan 460 ... tan 870 . tan 880. tan 890

= (cot 890 x tan 890) x (cot 880 x tan 880) x (cot 870 x tan 870)
         ........ x (cot 460 x tan 460) x tan 450

=  1 x 1 x 1 x ......... x1 x 1 = 1 = \lòY _ûgßð (_âcûYòZ)

C\ûjeY-9: D ABC ùe _âcûY Ke ù~,sin
B C

2

+F
H

I
K  = cos

A

2
F
H
I
K

icû]û^ : A, B Gaõ C ZòâbêRe Zòù^ûUò ùKûY ùjZê A + B + C = 1800

aûc_ûgßð = sin
B C

2

+F
H

I
K  = sin

A B C A

2

+ + −F
H

I
K

           = sin
180 A

2

0 −F
HG

I
KJ  = sin 90

A

2
0 −F

H
I
K  = cos

A

2
F
H
I
K   = \lòY _ûgßð (_âcûYòZ)

@^êgúk^ú - 4 (a)
("K' aòbûM)

1. ¯ÿ¤ÿ�ÿê þ�Àëÿ vÿçLúÿ D�ÿÀÿsç ¯ÿædç Éí�ÿ¿×æ�ÿ í̈Àÿ~ LÿÀÿ >
(a) sin 800 = ......... [sin 100, sin 200, cos 100, cos 200]

(b) cos 650 = ......... [sin 250, sin 350, cos 250, cos 350]

(c) sin 1800 = ......... [1, –1, 0, ± 1]

(d) cos 900 = ......... [1, –1, 0, ± 1]

(e) cos 1100 + sin 200 = ......... [2 cos 1100, 2 sin200, 0, 1]

(f) sin 750 – cos 150 = ......... [
3

2
, 

1

2
,0, 1]
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(g) sin 00 = ......... [cos 00, sin 900, sin 1800, cos 1800]
(h) sin 150 + cos 1050 = ............. [0, 1, – 1, ± 1]

(i) cos 1210 + sin 1490 = .......... [1, – 1, 0, ± 1]

(j) tan 1020 – cot 1680 = ................. [0, –1, 1, ± 1]

2. 900 + q Kò´û 900– q Kò´û 1800– q, e ZâòùKûYcòZòK @^ê_ûZ eì_ùe _âKûg Ke (00<q<900)ö
(i) sin 1110 (ii) cos 1220 (iii) tan 990 (iv) cot 1010

(v) sin 910 (vi) cosec 930 (vii) cos1280 (viii) cosec 1320 (ix) cot 1310

3. ^òcÜiÚ _\MêWÿòKê 00 Gaõ 450 ùKûY _eòcûY c¤iÚ ZòâùKûYcòòZòK @^ê_ûZùe _âKûg Ke ö
(i) cos850 + cot 850 (ii) sin 750 + tan 750 (iii) cot 650 + tan 490

4. cû^ ^ò�ðd Ke ö i)   sin18

cos72

0

0     ii) 
tan26

cot64

0

0  iii) 
sin116

cos26

0

0  iv) 
cosec74

cosec106

0

0  v) 
sin28

cos118

0

0

("L' aòbûM)
5. iek Ke :-

(i) cosec 310 – sec 590 (ii) sin (500 + q ) – cos (400 – q)

(iii) 
cos 20 cos 70

sin 59 sin 31

2 0 2 0

2 0 2 0

+
+ (iv) tan (550 – q) – cot (350 + q)

(v)  cos10 . cos 20 .... cos 1800 (vi)  
sin27

cos63

cos63

sin27

0

0

2 0

0

2F
HG

I
KJ +
F
HG

I
KJ

(vii) cot 1120 . cot 1580 (viii) cos2 (900 +a) + cos2 (1800 – a)

(ix)  sec2 (1050 +a) – tan2 (750 – a) (x)  sin2 (1100 +a) + cos2 (700 – a)

6. cû^ ^ò�ðd Ke ö

(i)  cosec2670 – tan2230 (ii)  
s in 5 1 s in 1 5 6

c o s3 9 c o s6 6

0 0

0 0

+
+

(iii)   
cos68 sin131

sin22 cos41

0 0

0 0

+
+ (iv )  

sin162 cos153

cos72 cos27

0 0

0 0

+
−

(v)  
cos38 sin120

2sin52 3

0 0

0

+
+ (vi)  

2cos67

sin23

tan40

cot50
sin90

0

0

0

0
0− −

(vii)  
sec61 cosec

3cosec29

0

0

+
+
120

2

0
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7. _âcûY Ke :
(i) cos (900 – q) . cosec (1800 – q) = 1

(ii) 
cos29 sin159

sin61 cos69
1

0 0

0 0

+
+

= (iii) sin2 700 + cos2 1100 = 1

(iv)  sin2 1100 + sin2 200 = 1 (v) sec2 q + cosec2 (1800 – q) = sec2 q . cosec2 q
(vi ) 2 sin  q . sec (900 + q ) . sin 300 . tan 1350 = 1

8. _âcûY Ke :

(i) cos2 1350 – 2sin21800 + 3cot21500 – 4 tna21200 = 
−5
2

(ii) tan 300 . tan 1350 . tan 1500 . tan 450 = 1

(iii) 
sec 180 tan150

cosec 90 cot120

2 0 0

2 0 0

+
+

=1

(iv)  sin2 1350 + cos2 1200 –  sin2 1200 + tan2 1500 = 1
3

("M' aòbûM)
9. cìfý ^òeì_Y Ke :

(i) tan 100 x tan 200 x tan 300 x .... x  tan 700 x tan 800

(ii) cot 120 . cot 380 . cot 520 . cot 600 . cot 780

(iii) tan 50 . tan 150 . tan 450 . tan 750 . tan 850

10. _âcûY Ke :

(i) sin 1200 + tan 1500 .cos1350 = 
3 2

2 3

+

(ii) 
sec 180 tan150

cosec 90 cot120

2 0 0

2 0 0

+
+  = 2 – 3

(iii)  sec 180 tan45

cosec 90 cot120

2 0 0

2 0 0

+
−  = 3 – 3

11. iek Ke :
(i) sin (1800 – q ) . cos (900 + q ) +sin (900 + q) . cos (1800 – q)

(ii) 
cos(90 – A) .  sec(180 – A) .  sin(180 – A)

sin(90 A) .  tan(90 + A) .  cosec(90 + A)

0 0 0

0 0 0+

12. D ABC ùe mÐB = 900 ùjùf _âcûY Ke ù~, sin2A + sin2C = 1

13. D ABC ùe _âcûY Ke ù~, cos(A+B) + sin C = sin (A + B) – cos C ö
14. A I B \êAUò _eÆe @^ê_êeK ùKûY ùjùf sinA . cos B + cos A. sin B e cû^ ̂ ò�ðd Ke ö
15. ABCD GK aé�û«fòðLôZ PZêbêðR ùjùf tan A + tan C e cû^ ^ò�ðd Ke ö



[ 106 ]

16. _âcûY Ke : sin 135 cos 120 sin 150 tan 150

sin 120 cos 150 tan 120 tan 135 cos180

2 0 2 0 2 0 2 0

2 0 2 0 2 0 2 0 0

+ − +
− + + −  = 

5

18

17. _âcûY Ke : 5sin 150 cos 45 4tan 120

2sin30 .cos60 tan135

2 0 2 0 2 0

0 0 0

+ +
−  = 

55

6

4.9.  cògâùKûYe ZâòùKûYcòZòK @^ê_ûZ (Trigonometrical ratios of compound angles) :

¾�ÿç A H B Dµÿß `ÿÁÿÀÿæÉç H q = A + B ¯ÿæ A – B ÜëÿF, {�ÿ{¯ÿ q Àÿ þíàÿ¿ Dµÿß
A H B D¨{Àÿ �ÿçµÿöÀÿ LÿÀÿç̄ ÿ > A H B þ�Àëÿ {Lÿò~Óç {SæsçF ¯ÿæ Dµÿß ¨Àÿç̄ ÿ�ÿ}�ÿ {Üÿ{àÿ q
þ� µÿç� µÿç� þíàÿ¿ S÷Üÿ~ LÿÀÿç̈ æ{Àÿ > F ¨Àÿç×ç�ÿç{Àÿ q A$æö�úÿ A + B ¯ÿæ A – B Lëÿ {¾òSçLÿ
`ÿÁÿ (Compound argument) LëÿÜÿæ¾æF >

{¾òSçLÿ `ÿÁÿ ¨æBô �ÿ÷ç{Lÿæ~þç�ÿçLÿ üÿÁÿ�ÿÀÿ {Lÿ{�ÿSëÝçF ¯ÿç{ÉÌ �þö ÀÿÜÿçdç > {Ó$# þ�Àëÿ
{Lÿ{�ÿLÿ ÷̈þëQ �þöLëÿ Óí�ÿ÷ Àíÿ¨{Àÿ ÷̈LÿæÉ LÿÀÿç̄ ÿæ >

Óí�ÿ÷ : sin (A + B) = sin A. cos B + cos A . sin B .... (1)

÷̈þæ~ : `ÿç�ÿ÷ 11.1 {Àÿ ÐQOP H ÐPOR Àÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ A H B, {�ÿ~ë ÐQOR

Àÿ ¨Àÿçþæ~ A + B A{s >

RS OQ⊥ , RP OP⊥  F¯ÿó PT RS⊥ , PQ OQ⊥

AZÿ�ÿ A�ëÿ¾æßê PQST FLÿ Aæß�ÿ`ÿç�ÿ÷ A{s >

{�ÿ~ë PT OQII  F¯ÿó

mÐTPO = mÐPOQ = A (FLÿæ;ÿÀÿ {Lÿæ~) .... (i)

RTP Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ  mÐPRT + mÐTPR = 900

RP OP⊥  {Üÿ�ëÿ mÐTPO + mÐTPR = 900

\ mÐPRT + mÐTPR = mÐTPO + mÐTPR

{�ÿ~ë mÐPRT = mÐTPO = A  [(i) A�ëÿ¾æßê] .... (ii)

\ sin (A + B) = 
RS

OR

RT TS

OR

RT PQ

OR

PQ

OR

RT

OR
= + = + = +  (Q TS = PQ)

       =  PQ

OP

OP

OR

RT

RP

RP

OR
. .+

R

P

O

B
A

A

AT

S Q

(`ÿç�ÿ÷ 4.6)
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 =  sinÐQOP . cosÐPOR  + cosÐPRT . sinÐPOR

  = sin A. cos B + cos A . sin B

[Q mÐQOP = A = mÐPRT ...... (ii)] ( ÷̈þæ~ç�ÿ)

þ;ÿ¯ÿ¿ : (i) sin A Lëÿ sin mÐQOP  A$¯ÿæ sin mÐPRT �ÿ {àÿQç sin ÐQOP A$¯ÿæ
sinÐPRT {àÿQæ¾æF > {ÓÜÿç̈ Àÿç cos A Lëÿ cos mÐQOP A$¯ÿæ cos mÐPRT �ÿ {àÿQç
cosÐQOP A$¯ÿæ cosÐPRT {àÿQæ¾æF > A�ÿ¿æ�ÿ¿ �ÿ÷ç{Lÿæ~þç�ÿçLÿ A�ëÿ¨æ�ÿ ¨æBô þ� FÜÿç ÷̈$æ
A�ëÿÓõ�ÿ ÜëÿF >

(2) ÐPRT H ÐQOP Óþ¨Àÿçþæ~ ¯ÿçÉçÎ {ÜÿæB$#̄ ÿæÀëÿ Aæ{þ PRT ¯ÿæ QOP {¾{Lÿò~Óç
Óþ{Lÿæ~ê �ÿ÷çµëÿfÀëÿ �ÿ÷ç{Lÿæ~þç�ÿçLÿ A�ëÿ¨æ�ÿSëÝçLÿ �ÿç�ÿöß LÿÀÿç̈ æÀÿç̄ ÿæ > �ÿ÷çµëÿf�ÿ´ß Ó�õÿÉ {ÜÿæB$#̄ ÿæÀëÿ
Ó õ̧Nÿ A�ëÿ¨æ�ÿSëÝçLÿ Óþæ�ÿ As;ÿç - FLÿ$æ Ó�õÿÉ �ÿ÷çµëÿf ÷̈Óèÿ{Àÿ Aæ{àÿæ`ÿç�ÿ {ÜÿæBdç >

Óí�ÿ÷ : cos (A + B) = cos A . cos B – sin A . sin B ..... (2)

÷̈þæ~ : `ÿç�ÿ÷ 11.1 Àëÿ cos (A + B) = 
OS

OR

OQ – SQ

OR

OQ – TP

OR
= =

   = 
OQ

OR

TP

OR

OQ

OP

OP

OR

TP

RP

RP

OR
− = . – .

    = cos A. cos B – sin A. sin B  ( ÷̈þæ~ç�ÿ)

Óí�ÿ÷ : sin (A – B) = sinA .cos B – cosA . sin B ....(3)

÷̈þæ~ : `ÿç�ÿ÷ 11.2 {Àÿ mÐQOR = A, mÐPOR = B, {�ÿ~ë ÐQOP = A – B

RS OQ⊥ ,  PR OR⊥ , PT RS⊥  H PQ OQ⊥

AZÿ�ÿ A�ëÿ¾æßê PQST FLÿ Aæß�ÿ`ÿç�ÿ÷ >

{�ÿ~ë PQ = TS H SQ = TP

ÐROS Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ mÐROS + mÐORS = 900

ë̈�ÿÊÿ PR OR⊥  {Üÿ�ëÿ mÐPRT + mÐORS = 900

\ mÐROS = mÐPRT = A (Q mÐROS = mÐQOR = A )

sin(A – B) = sinÐQOP = 
PQ

OP

TS

OP
= (Q PQ = TS)

R

P

O
B

A – B

A

AT

S Q

(`ÿç�ÿ÷ 4.7)
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  =  
RS – RT

OP

RS

OP

RT

OP

RS

OR

OR

OP

RT

RP

RP

OP
= =– . – .

  = sinÐROS . cosÐPOR – cosÐPRT . sinÐPOR

  = sinA . cosB – cosA . sinB

(Q mÐROS = mÐPRT = A H mÐPOR = B )  ( ÷̈þæ~ç�ÿ)

Óí�ÿ÷ : cos(A – B) = cos A . cos B + sin A . sin B ....(4)

÷̈þæ~ : `ÿç�ÿ÷ 11.2 {Àÿ cos(A – B) = cosÐQOP

= 
OQ

OP

OS + SQ

OP

OS + TP

OP
= = (Q SQ = TP)

=  OS

OP

TP

OP

OS

OR

OR

OP

TP

RP

RP

OP
+ = +. .

=  cosÐROS . cosÐPOR + sinÐPRT. sinÐPOR

= cos A . cos B + sin A . sin B

(Q mÐROS = mÐPRT = A H mÐPOR = B ) ( ÷̈þæ~ç�ÿ)
Óí̀ ÿ�ÿæ : Óí�ÿ÷ -1Àëÿ Óí�ÿ÷ - 4 A�ÿ¿;ÿ SëÀëÿ�ÿ´̈ í�ÿö H FÜÿæLëÿ Ó½Àÿ~ ÀÿQç̄ ÿæ ¯ÿæp�ÿêß; LÿæÀÿ~

FÜÿæ¨{Àÿ Aæ{àÿæ`ÿç�ÿ {Üÿ¯ÿæLëÿ $#̄ ÿæ ¯ÿçÌß¯ÿÖë ¨æBô FÜÿç `ÿæÀÿç{Sæsç Óí�ÿ÷ Üÿ] Aæ�æÀÿ > FÜÿç Óí�ÿ÷SëÝçLÿÀÿ
÷̈þæ~ Óíä½{Lÿæ~ Aæ�æÀÿç�ÿ {ÜÿæB$#{àÿ {Üÿô A H B Àÿ {¾{Lÿò~Óç þæ�ÿ ¨æôB Óí�ÿ÷SëÝçLÿ ÷̈¾ëf¿

- FÜÿæÀÿ ÷̈þæ~ Daÿ�ÿÀÿ {É÷~ê{Àÿ �ÿçAæ¾ç̄ ÿ >

D¨{ÀÿæNÿ Óí�ÿ÷SëÝçLÿ ÓæÜÿæ¾¿{Àÿ tan (A ± B) F¯ÿó cot (A ± B)Àÿ �ÿ÷ç{Lÿæ~þç�ÿçLÿ üÿÁÿ�ÿÀÿ
Óí�ÿ÷ �ÿç�ÿöß LÿÀÿç̈ æÀÿç̄ ÿæ >
C\ûjeY :-10

(i) tan (A + B) = 
sin(A + B)

cos(A + B)

sinA.cosB cosA.sinB

cosA.cosB – sinA.sinB
= +

  = 

sinA.cosB cosA.sinB
cosA.cosB

cosA.cosB sinA.sinB
cosA.cosB

+

– (àÿ¯ÿ H ÜÿÀÿLëÿ cosA .cosB �ÿ́æÀÿæ µÿæS LÿÀÿæSàÿæ)

  =  

sinA.cosB
cosA.cosB

cosA.sinB
cosA.cosB

cosA.cosB
cosA.cosB

sinA.sinB
cosA.cosB

+

–
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  =  
tanA tanB

1 tanA . tanB

+
−

\ tan (A + B) =  
tan A tan B

1 tan A . tan B
+

−

(ii)  tan (A – B) =  
sin(A – B)

cos(A – B)

sinA.cosB – cosA.sinB

cosA.cosB + sinA.sinB
=

  = 

sinA.cosB cosA.sinB
cosA.cosB

cosA.cosB sinA.sinB
cosA.cosB

–

+ (àÿ¯ÿ H ÜÿÀÿLëÿ cosA .cosB �ÿ́æÀÿæ µÿæS LÿÀÿæSàÿæ)

  =  

sinA.cosB
cosA.cosB

cosA.sinB
cosA.cosB

cosA.cosB
cosA.cosB

sinA.sinB
cosA.cosB

–

+

  =  
tanA tanB

1 tanA . tanB

−
+

\ tan (A – B) =  
tan A tan B

1 tan A . tan B
−

+

(iii)  cot (A + B) = 
cos(A + B)

sin(A B)

cosA.cosB sinA.sinB

sinA.cosB cosA.sinB+
= −

+

    = 

cosA.cosB sinA.sinB
sinA.sinB

sinA.cosB cosA.sinB
sinA.sinB

–

+  = 

cosA.cosB
sinA.sinB

sinA.sinB
sinA.sinB

sinA.cosB
sinA.sinB

cosA.sinB
sinA.sinB

–

+

   =  
cotA.cotB 1

cotB + cotA

−

\ cot (A + B) =  
cot A.cot B 1
cot B+cot A

−

(iv)  cot (A – B) = 
cos(A – B)

sin(A B)

cosA.cosB sinA.sinB

sinA.cosB cosA.sinB– –
= +

    = 

cosA.cosB sinA.sinB
sinA.sinB

sinA.cosB cosA.sinB
sinA.sinB

+

–  = 

cosA.cosB
sinA.sinB

sinA.sinB
sinA.sinB

sinA.cosB
sinA.sinB

cosA.sinB
sinA.sinB

+

–

   =  
cotA.cotB 1

cotB – cotA

+ \ cot (A – B) =  
cot A.cot B 1
cot B – cot A

+
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\âÁaý : Aæ{àÿæ`ÿç�ÿ÷ Óí�ÿ÷SëÝçLëÿ {�ÿB �ÿçþ§ D¨-Óí�ÿ÷SëÝçLëÿ �ÿç{f ×çÀÿ LÿÀÿ >
(a) sin (A + B) + sin (A – B) = 2 sin A. cos B

(b) sin (A + B) – sin (A – B) = 2 cos A. sin B

(c) cos (A + B) + cos (A – B) = 2 cos A. cos B

(d) cos (A – B) – cos (A + B) = 2 sin A. sin B

C\ûjeY - 11 : sin 150  I tan 1050 e cû^ ^òeì_Y Ke ö
icû]û^ :   sin150 = sin(450 – 300 )

      = sin450 . cos300 – cos450 . sin300

     = 
1

2
 x 

3

2
 – 

1

2
 x 

1

2
 = 

3

2 2
 – 

1

2 2
 = 

3 1

2 2

− (C�e)

tan1050  = tan(600 + 450 ) = 
tan60 tan45

1 tan60 .tan45

0 0

0 0

+
−  = 

3 1

1 3 x1

+
−  = 

3 1

1 3

+
−

           = 
3 1 1 3

1 3 1 3

+ −

− −

e je j
e je j  = 

3 1+2 3

1 3

+
−  = 

4 +2 3

2−  = -2 - 3  (C�e)

C\ûjeY - 12 :  _âcûY Ke : sin(A B)

cosA.cosB

+
 = tan A + tan B

icû]û^ : aûc_ûl = sin(A B)

cosA .cosB

+
 = 

sinA.cosB cosA.sinB
cosA.cosB

+

     = 
sinA.cosB

cosA.cosB

cosA.sinB

cosA.cosB
+

     = 
sinA

cosA

sinB

cosB
+  = tanA + tanB =\lòY_l (_âcûYòZ) ö

C\ûjeY - 13 : _âcûY Ke : cos16 sin16

cos16 sin16

0 0

0 0

+
−  = tan 610

icû]û^ : \lòY_l  = tan610 = tan(450 + 160 )

       = 
tan45 tan16

1 tan45 .tan16

0 0

0 0

+
−  = 

1 + tan16

1 tan16

0

0−  = 
1 +

sin16
cos16

1
sin16
cos16

0

0

0

0−
 = 

cos16 +sin16
cos16

cos16 -sin16
cos16

0 0

0

0 0

0

       = 
cos16 +sin16
cos16 -sin16

0 0

0 0 =  aûc_l (_âcûYòZ) ö
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C\ûjeY - 14 : _âcûY Ke ù~, tan700 . tan650 – tan700 – tan650 = 1

icû]û^ : 700 + 650 = 1350 ⇒  tan(700 + 650) = tan1350

⇒
tan70 tan65

1 tan70 .tan65

0 0

0 0

+
−  = –1

⇒ –1 + tan700 . tan650 = tan700 + tan650

⇒  tan700 . tan650 – tan700 – tan650 = 1

⇒  aûc_l = \lòY_l  (_âcûYòZ)
C\ûjeY - 15 :   A+B+C  = 1800   ùjùf,

_âcûY Ke ù~, tanA + tanB + tanC = tanA . tanB . tanC

icû]û^ : A+B+C  = 1800 ⇒  A+B  = 1800 – C

⇒  tan(A+B) = tan(1800 – C) ⇒
tanA tanB

1 tanA. tanB

+
−  = –tanC

⇒ tanA + tanB = –tanC + tanA . tanB . tanC

⇒ tanA + tanB + tanC = tanA . tanB . tanC ⇒  aûc_l = \lòY_l      (_âcûYòZ)
C\ûjeY - 16 : _âcûY Ke :  cos700 + cos 500 = sin 800

icû]û^ : aûc_l =   cos700 + cos 500

      =  cos(600 + 100 ) + cos(600 – 100 )
                   = cos600.cos100  –  sin600.sin100  + cos600.cos100 + sin600.sin100

                    = 2cos600.cos100 = 2 x 
1
2

 cos100

                    = cos100  = cos(900 – 800 ) = sin800

                  = \lòY_l (_âcûYòZ) ö

@^êgúk^ú - 4 (b)
("K' aòbûM)

1. gì^ýiÚû^ _ìeY Ke ö

i) sin(A – B) =  
sinA

......
 – 

cosA

......
 ö

ii ) cos(q + a) +cos(a – q ) =  .......... ö
iii) cos(600 – A) + ............ = cos A ö
iv) sin (300 + A) + sin (300 – A) = ...... ö
v) 2 sin A. sin B = ........ – cos (A + B) ö
vi) tan (450 + q ) . tan (450 – q) = ................ ö
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"L' aòbûM
2. _âcûY Ke :

i)
sin(A - B) 

cosA.cosB
 = tanA – tanB ii) 

cos(A + B) 

cosA.cosB
 = 1 – tanA . tanB

iii) 
cos(A - B) 

cosA.sinB
 = cotB + tanA iv) 

sin

sin

α
β  – 

cos

cos

α
β  = 

sin(

sin .cos

α β
β β

− )

v)  
cos

sin

α
β  – 

sin

cos

α
β  = 

cos(

sin .cos

α β
β β

+ )

3. _âcûY Ke :
i) cos(A + 450 ) = 

1

2
(cosA – sinA) ii) sin (450 – q) = – 

1

2
(sin q – cos q)

iii) tan(450 + q ) = 
1 tan

1 tan

+
−

θ
θ iv) cot ( 450 + q) = 

cot

cot

θ
θ

+
−

1

1

4. _âcûY Ke :
i) cos(450 – A) . cos  (450 – B) – sin (450 – A) . sin (450 – B) = sin (A + B)

ii) sin (400 + A) . cos (200 – A) + cos (400 + A) . sin (200 – A) = 
3
2

iii) cos (650 + q) . cos (350 + q) + sin (650 + q) . sin (350 + q) = 
3
2

iv) cos nq . cos q + sin nq . sin nq = sin (n – 1) q

v ) tan(600 – A) = 
3

3

cosA - sinA 

cosA + sinA

"M' aòbûM
5. _âcûY Ke :

(i) tan 620 = 
cos17 sin17

cos17 sin17

0 0

0 0

+
− (ii) 

cos25 sin25

cos25 sin25

0 0

0 0

+
−

(iii) tan 7A . tan 4A . tan 3A = tan 7A – tan 4A – tan 3A
(iv) tan (x + y) – tan x – tan y = tan (x + y) . tan x . tan y
(v) (1 + tan 150) (1 + tan 300) = 2
(vi) (cot 100 – 1) (cot 350 –1) = 2

(vii) 
1

cotA tanA+  – 
1

tanA cotB+  = tan(A – B)

(viii ) 3  + cot 500 + tan 800 = 3  cot 500 . tan 800

6. cos 750 I sin 150 e cìfý ^ò�ðd Ke ö
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7. (i) cos α  = 
8

17
 I  sinβ  = 

5

13
 ùjùf sin (α  – β ) e cû^ ^ò�ðd Ke ö

(ii) tan A = 
1

2
 , cot B = 3 ùjùf  A + B  e cû^ ^ò�ðd Ke ö

(iii) tanβ  = 
1 tan

1 tan

−
+

α
α  ùjùf,  tan(α  +β ) e cû^ ^ò�ðd Ke ö

8. A + B + C = 900 ùjùf _âcûY Ke ù~
(i) cot A + cot B + cot C = cot A . cot B . cot C

(ii) tan A . tan B + tan B . tan C + tan C . tan A = 1

9. (i) A + B + C = 1800 Gaõ sin C = 1 ùjùf _âcûY Ke ù~ tan A . tan B = 1

(ii) A + B + C = 1800 ùjùf _âcûY Ke ù~ cot .cot B+cot B.cot C+ cot C . cot A = 1

(iii) A + B + C = 1800 Gaõ cosA = cos B . cos C ùjùf _âcûY Ke ù~
(a) tan A = tan B + tan C
(b) tan B. tan C = 2

10. \gûð@ ù~, (i) sin (A+B) .sin (A –B) = sin2A – sin2B

(ii) cos (A + B) . cos (A –B) = cos2A – sin2B

11. _âcûY Ke : (i) sin 500 + sin 400 = 2  sin 850

(ii) cos 500 + cos 400 = 2  cos 50

(iii) sin 500 –  sin 700 + sin 100 = 0

12.     icû]û^ Ke : (i) sin (A + B) = 
1

2
 , cos (A –B) =

1

2

(ii) cos (A + B) = – 
1

2
 , sin (A –B) = 

1

2

(iii) tan (A –B) = 
1

3
= cot (A + B),

(iv) tan (A + B) = –1, cosec (A –B) = 2

4.10 Daÿ�ÿæ H �íÿÀÿ�ÿæ (Heights and distances) :
S~ç�ÿ ̈ ævÿLëÿ ÓëQ ÷̈�ÿ LÿÀÿç̄ ÿæ ̈ æBô FÜÿæÀÿ ̈ ÷{ßæSæ�Lÿ �ÿçS ̄ ÿçÌß{Àÿ Aæ{àÿæ`ÿ�ÿæ LÿÀÿæ¾ç̄ ÿæ D`ÿç�úÿ >

÷̈{�ÿ¿ä þæ¨ �ÿ LÿÀÿç ¨vÿæ~ç Óæþ;ÿ FLÿ �ÿÁÿê ÓæÜÿæ¾¿{Àÿ ÉêÌö {�ÿÉLëÿ �ÿçÀÿêä~ LÿÀÿç ¨æÜÿæÝÀÿ Daÿ�ÿæ
�ÿç�ÿöß LÿÀÿç ̈ æÀëÿ$#{àÿ > FÜÿæ ̈ ÷{ßæSæ�Lÿ S~ç�ÿÀÿ FLÿ �ÿþë�ÿæ > AæÓ Aæ{þ �ÿ÷ç{Lÿæ~þç�ÿçÀÿ ̄ ÿæÖ¯ÿ {ä�ÿ÷{Àÿ
÷̈{ßæS Óº¤ÿ{Àÿ Aæ{àÿæ`ÿ�ÿæ LÿÀÿç̄ ÿæ >

{Lÿ{�ÿLÿ ×Áÿ{Àÿ ¾¦êþæ{�ÿ ¨æÜÿæÝ, þ¢ÿçÀÿ ÷̈µõÿ�ÿçÀÿ Daÿ�ÿæ F¯ÿó �ÿ�ÿêÀÿ �ëÿB ¯ÿç̈ Àÿê�ÿ �æÀÿ{Àÿ $#̄ ÿæ
¯ÿÖëþæ�ÿZÿÀÿ �íÿÀÿ�ÿæ þæ¨üÿç�ÿæ �ÿ́æÀÿæ �ÿç�ÿöß LÿÀÿç̈ æÀÿ;ÿç �ÿæÜÿ] > �ÿ÷ç{Lÿæ~þç�ÿçÀÿ ÷̈{ßæS{Àÿ F¨Àÿç ÓþÓ¿æÀÿ
Óþæ�æ�ÿ LÿÀÿæ¾æB¨æ{Àÿ > Daÿ�ÿæ H �íÿÀÿ�ÿæ Óº¤ÿêß ÷̈É§Àÿ Óþæ�æ�ÿ í̄̈ ÿöÀëÿ �ÿçþ§× {Lÿ{�ÿæsç �ÿ�ÿ́ ÓÜÿç�ÿ
A¯ÿS�ÿ {Üÿ¯ÿæ �ÿÀÿLÿæÀÿ >
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1. ̈ õ$#̄ ÿê FLÿ {SæàÿæLÿæÀÿ ¯ÿÖë {Üÿ{àÿ þ� FÜÿæÀÿ ¯ÿçÉæÁÿ�ÿæ {Üÿ�ëÿ FÜÿæÀÿ ṏÏÀÿ FLÿ äë�ÿ÷ AóÉLëÿ
Aæ{þ {SæsçF Óþ�ÿÁÿ {¯ÿæàÿç �Àÿç̈ æÀÿç̄ ÿæ > FÜÿç Óþ�ÿÁÿ ÓÜÿç�ÿ Óþæ;ÿÀÿæÁÿ {¾ {Lÿò~Óç ÓÀÿÁÿ{ÀÿQæLëÿ
Aæ�ëÿµíÿþçLÿ ÓÀÿÁÿ{ÀÿQæ LëÿÜÿæ¾æF >

¾$æ : ¨æÉö́× `ÿç�ÿ÷{Àÿ ←→
OA  FLÿ Aæ�ëÿµíÿþçLÿ {ÀÿQæ >

2. ̀ ÿç�ÿ÷{Àÿ O ¯ÿç¢ëÿvÿæ{Àÿ A¯ÿ×ç�ÿ FLÿ �ÿÉöLÿÀÿ `ÿäë,
A�#Lÿ Daÿ{Àÿ $#̄ ÿæ FLÿ ̄ ÿÖë P �ÿçS{Àÿ �õÿÎç �ÿç{ä¨ LÿÀëÿ$#̄ ÿæÀÿ

{�ÿQæ¾æDdç > 
→ →
OA OP,  þ�× àÿº Óþ�ÿÁÿ{Àÿ A¯ÿ×ç�ÿ FLÿ

Aæ�ëÿµíÿþçLÿ ÀÿÉ½ç > 
→
OA  H 

→
OP ÀÿÉ½ç�ÿ´ßÀÿ A;ÿSö�ÿ {Lÿæ~Lëÿ

O ¯ÿç¢ëÿ{Àÿ P ¯ÿç¢ëÿÀÿ {Lÿò~çLÿ D��ÿç (Angle of eleva-

tion) {¯ÿæàÿç LëÿÜÿæ¾æF > `ÿç�ÿ÷{Àÿ FÜÿæÀÿ ¨Àÿçþæ~ q A{s >

¨æÉö́× `ÿç�ÿ÷{Àÿ `ÿäëÀÿ A¯ÿ×ç�ÿç àÿä¿ LÿÀÿ > Fvÿæ{Àÿ

�õÿÎç �ÿç{ä¨Àÿ �ÿçS 
→
OP þ�× àÿº Óþ�ÿÁÿ{Àÿ 

→
OA  FLÿ

Aæ�ëÿµíÿþçLÿ ÀÿÉ½ç > →
OP F¯ÿó 

→
OA  A;ÿSö�ÿ {Lÿæ~Lëÿ O ̄ ÿç¢ëÿ{Àÿ

P ̄ ÿç¢ëÿÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿç (Angle of depression) {¯ÿæàÿç
LëÿÜÿæ¾æF > `ÿç�ÿ÷{Àÿ FÜÿæÀÿ ¨Àÿçþæ~ q A{s >

�õÿÎç �ÿç{ä¨Àÿ �ÿçS H FÜÿæÀÿ àÿº Óþ�ÿÁÿ{Àÿ $#̄ ÿæ ̀ ÿäë þ�× Aæ�ëÿµíÿþçLÿ ÀÿÉ½ç A;ÿSö�ÿ {Lÿæ~Lëÿ
�õÿÎç̄ ÿ� ̄ ÿÖëÀÿ {Lÿò~çLÿ D��ÿç ̄ ÿæ {Lÿò~çLÿ A¯ÿ�ÿ�ÿç LëÿÜÿæ¾æF > {ÓLúÿÓúsæ+ (sextant) ̄ ÿæ $#H{xÿæàÿæBsú
(Theodolite) ¾¦ ÓæÜÿæ¾¿{Àÿ {Lÿò~çLÿ D��ÿç ¯ÿæ A¯ÿ�ÿ�ÿç �ÿç�ÿöß LÿÀÿæ¾æB¨æ{Àÿ > FÜÿç {Lÿæ~Àÿ þæ¨
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç �ÿ÷ç{Lÿæ~þç�ÿçLÿ ÷̈~æÁÿê�ÿ´æÀÿæ �íÿÀÿ{Àÿ A¯ÿ×ç�ÿ �ëÿSö, ¨æÜÿæÝ H AtæÁÿçLÿæ ÷̈µõÿ�ÿçÀÿ �íÿÀÿ�ÿæ ¯ÿæ
Daÿ�ÿæ �ÿçÀíÿ¨~ LÿÀÿç{Üÿ¯ÿ >

{Lÿò~Óç ¯ÿÖë FLÿ ¯ÿç¢ëÿvÿæ{Àÿ D�� LÿÀëÿ$#̄ ÿæ {Lÿæ~ :

¨æÉö́× `ÿç�ÿ÷{Àÿ PM  FLÿ Ö» > BA  FL  þ¢ÿçÀÿ >
þ¢ÿçÀÿÀÿ ÷̈æ;ÿ H ÉêÌö ¯ÿç¢ëÿ ¾$æLÿ÷{þ PM  Ö»Àÿ ÉêÌö ¯ÿç¢ëÿ
P Lëÿ A H B ¯ÿç¢ëÿ ÓÜÿ {¾æS LÿÀÿæ¾æBdç > AB  þ¢ÿçÀÿsç P
¯ÿç¢ëÿvÿæ{Àÿ ÐAPB D�� LÿÀëÿ$#̄ ÿæÀÿ LëÿÜÿæ¾æF >

�ÿ÷ç{Lÿæ~þç�ÿçLÿ A�ëÿ¨æ�ÿSëÝçLÿÀÿ ̈ ÷{ßæS LÿÀÿç Daÿ�ÿæ H �íÿÀÿ�ÿæ Ó¸Lÿçö�ÿ ̈ ÷É§þæ�ÿZÿ Óþæ�æ�ÿ ÓÜÿf{Àÿ
LÿÀÿæ¾æB¨æ{Àÿ > D�ÿæÜÿÀÿ~SëÝçLëÿ {�ÿQ >

B

AM

P

 q
A

P

O

>

>

(`ÿç�ÿ÷ 4.9)

(`ÿç�ÿ÷ 4.10)

(`ÿç�ÿ÷ 4.8)

 q A

P

O >

>
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D�ÿæÜÿÀÿ~ - 17 :

FLÿ AtæÁÿçLÿæÀÿ ̈ æ�ÿ{�ÿÉvÿæÀëÿ 75 þçsÀÿ �íÿÀÿ{Àÿ FLÿ Óþ�ÿÁÿ{Àÿ $#̄ ÿæ {SæsçF ̄ ÿç¢ëÿÀëÿ AtæÁÿçLÿæÀÿ
ÉêÌöÀÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 300 > AtæÁÿçLÿæÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ > ( 3  = 1.732)

Óþæ�æ�ÿ : BC  Óþ�ÿÁÿ D¨Àÿç× {ÀÿQæQ�, BA AtæÁÿçLÿæÀÿ Daÿ�ÿæ H A AtæÁÿçLÿæÀÿ ÉêÌö {ÜÿD >

Fvÿæ{Àÿ BC = 75 þçsÀÿ H mÐBCA=300 >

ABC Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ

tan 300 =  BA

BC

BA

75
=   Lÿçºæ BA = 75 tan 30

            = 75 x
1

3
 = 75 x 

3

3
 = 25 3 = 25 x 1.732 = 43.3 þçsÀÿ

\ AtæÁÿçLÿæÀÿ Daÿ�ÿæ 43.3 þçsÀÿ (D�ÿÀÿ)

D�ÿæÜÿÀÿ~ - 18 :

30 þçsÀÿ Daÿ {SæsçF ȭÿäÀÿ AS÷µÿæSÀëÿ FLÿ Óþ�ÿÁÿ{Àÿ H ȭÿäÀÿ ¨æ�ÿ{�ÿÉÀëÿ Lÿçdç �íÿÀÿ{Àÿ $#̄ ÿæ
{SæsçF ̄ ÿç¢ëÿÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ̈ Àÿçþæ~ 300 > ̄ õÿä ̈ æ�ÿ{�ÿÉÀëÿ ̄ ÿç¢ëÿÀÿ DNÿ �íÿÀÿ�ÿæ ×çÀÿ LÿÀÿ > (�ÿ�ÿ Adç,

3 =1.732)

Óþæ�æ�ÿ :  BA = ȭÿäÀÿ Daÿ�ÿæ = 30 þçsÀÿ, mÐDAP= 300 ȭÿäÀÿ ¨æ�ÿ {�ÿÉ B Àëÿ FLÿ Óþ�ÿÁÿ{Àÿ
$#̄ ÿæ ¯ÿç¢ëÿsç P, BP {�ÿðWö¿sç Aæ¯ÿÉ¿Lÿ > Fvÿæ{Àÿ ABP Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ mÐAPB= 300

\  tan 300 = 
AB

BP BP
= 30

 Þ  1

3
 = 

30

BP

\  BP  = 30 3 þçsÀÿ = (30 x 1.732)  þçsÀÿ

= 51.96 þçsÀÿ (D�ÿÀÿ)

D�ÿæÜÿÀÿ~ - 19 :  FLÿ Ö» ABÀÿ ̈ æ�ÿ{�ÿÉ B Àëÿ Aæ�ëÿµíÿþçLÿ ÓÀÿÁÿ{ÀÿQæ D¨Àÿç× �ëÿBsç ̄ ÿç¢ëÿ P H Q Àÿ
B vÿæÀëÿ �íÿÀÿ�ÿæ ¾$æLÿ÷{þ a þç H b þç > P H Q, Ö»Àÿ ÉêÌö A Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ
a0 H b0 > ¾�ÿç a+b = 900 {�ÿ{¯ÿ Ö»Àÿ Daÿ�ÿæ AB �ÿçÀíÿ¨~ LÿÀÿ >

Óþæ�æ�ÿ : þ{�ÿLÿÀÿ AB = h þçsÀÿ > �ÿ�ÿ Adç BP = a þç H BQ = b þç.,
ÐAPB = a, ÐAQB = b F¯ÿó  a + b = 900

300

(`ÿç�ÿ÷ 4.12)B

A

P

30
 þ

çsÀ
ÿ

D>

300

300

(`ÿç�ÿ÷ 4.11)

B

A

C
75 þçsÀÿ
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AQB Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan b = 
AB

BQ

h

b
=

APB Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan a = 
AB

BP

h

a
=

Aæ{þ fæ~ë, tan (a + b) =  
tan tan

1 – tan tan

a b
a b
+

+

                      = 

h
a

+
h
b

1 –
h
ab

2  = 
h(a b)

ab – h2

+
 Þ cot (a + b) = 

ab – h

h(a + b)

2

      þæ�ÿ÷ cot (a + b) =  cot  900 = 0

\   ab – h2 = 0  Þ h = ab þç. >   AB = h þç.= ab þç. (D)

D�ÿæÜÿÀÿ~ - 20 :

Óí¾ö¿Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 300 $#̄ ÿæ {¯ÿ{Áÿ {SæsçF Ö»Àÿ dæBÀÿ {�ÿðWö¿ {¾{�ÿ, Óí¾ö¿Àÿ
{Lÿò~çLÿ D��ÿçÀÿ ̈ Àÿçþæ~ 450 {¯ÿ{Áÿ dæBÀÿ {�ÿðWö¿ �ÿæ'vÿæÀëÿ 30 þçsÀÿ Lÿþú > Ö»sçÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >
( 3 =1.732)

Óþæ�æ�ÿ : `ÿç�ÿ÷ 11.9 {Àÿ AB Ö»Àÿ Daÿ�ÿæ, BD H BC ¾$æLÿ÷{þ Ö»Àÿ dæB {�ÿðWö¿ {¾{�ÿ{¯ÿ{Áÿ

Óí¾ö¿Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 450 H 300 F¯ÿó CD = BC – BD = 30 þçsÀÿ >

þ{�ÿLÿÀÿ Ö»Àÿ Daÿ�ÿæ = AB = x þçsÀÿ

BAD Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan 450 =  x

BD

Þ BD = 
x

tan450  = 
x

1
 =  x

H BAC Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan 300 =  x

BC
 Þ BC = 

x

tan300 = 
x
1

3

= x . 3

÷̈É§æ�ëÿ¾æßê BC – BD = DC = 30 þç. Þ x 3  – x = 30

Þ x = 
30

3 1–
 = 

30( )

( )

3 1

3 1 3 1

+
+( – )

 = 
30( )3 1

3 1

+
–

        = 
30( .732 )1 1

3 1

+
( – ) = 

30 .732x2

2
 = 15 x 2.732 = 40.98 þçsÀÿ

\ Ö»sçÀÿ Daÿ�ÿæ  = 40.98 þçsÀÿ (D�ÿÀÿ)

300

(`ÿç�ÿ÷ 4.14)
B

A

CD
450

30 þç

(`ÿç�ÿ÷ 4.13)

B

A

P
a b

Q

h þç

b þç

a þç
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D�ÿæÜÿÀÿ~ - 21 : {SæsçF ¨æÜÿæÝ D¨Àëÿ 100 þçsÀÿ Daÿ FLÿ Óþ�ÿÁÿ{Àÿ $#̄ ÿæ {SæsçF Ö»Àÿ ÉêÌö H
¨æ�ÿ{�ÿÉÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ 300 H 600 > ¨æÜÿæÝÀÿ Daÿ�ÿæ �ÿçÀíÿ¨~ LÿÀÿ >

Óþæ�æ�ÿ : þ{�ÿLÿÀÿ AB = ¨æÜÿæÝÀÿ Daÿ�ÿæ H CD FLÿ Óþ�ÿÁÿ× Ö» >

←→
BP  µíÿ ṏÏ ÓÜÿ Óþæ;ÿÀÿ {ÀÿQæ {Üÿ{àÿ mÐPBD = 300 H mÐPBC = 600 H CD = 100 þç.

þ{�ÿLÿÀÿ ¨æÜÿæÝÀÿ Daÿ�ÿæ AB = x þçsÀÿ H DQ BP ACII II

\   mÐBCA = 600  H  mÐBDQ = 300

BQ = AB – AQ = AB – DC = (x – 100) þç.

BQD Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan 300 = 
BQ

QD

Þ QD = 
BQ

tan300 Þ QD = 
x – 100

tan 300 ........(i)

BAC Óþ{Lÿæ~ê �ÿ÷çµëÿf{Àÿ tan 600 = 
AB

AC
 Þ AC = 

AC

tan600 Þ AC =  
x

tan600  ........(ii)

þæ�ÿ÷ QD = AC   \  (i) H (ii) Àëÿ 
x – 100

tan 300   =  
x

tan600

Þ  x – 100
1

3

x

3
=   Þ 3 (x – 100) = 
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A�ëÿÉêÁÿ�ÿê - 4 (c)

(Lÿ - ¯ÿçµÿæS)
( 3 = 1.732)

1. {SæsçF ȭÿäÀÿ ¨æ�ÿ{�ÿÉ ÓÜÿ FLÿ Óþ�ÿÁÿ{Àÿ F¯ÿó FÜÿævÿæÀëÿ 120 þç. �íÿÀÿ{Àÿ A¯ÿ×ç�ÿ {Lÿò~Óç
¯ÿç¢ëÿ{Àÿ ȭÿäÀÿ AS÷µÿæSÀÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 300 {Üÿ{àÿ ȭÿäÀÿ Daÿ�ÿæ ×çÀÿ LÿÀÿ >

2. 27 þçsÀÿ Daÿ FLÿ ̄ ÿ�ÿêWÀÿÀÿ ÉêÌöÀëÿ FLÿ fæÜÿæfÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ̈ Àÿçþæ~ 300 > ̄ ÿ�ÿêWÀÿvÿæÀëÿ
fæÜÿæfÀÿ �íÿÀÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

3. 2 þçsÀÿ Daÿ FLÿ �ÿÉöLÿ {�ÿQçàÿæ {¾, 24 þçsÀÿ �íÿÀÿ{Àÿ $¯ÿæ FLÿ Ö»Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~
300 > Ö»Àÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

4. FLÿ ÓçÝç FLÿ Lÿæ¡ÿÀÿ ÉêÌöLëÿ ØÉö LÿÀëÿdç > ÓçÝçÀÿ ¨æ�ÿ {�ÿÉÀëÿ Lÿæ¡ÿÀÿ �íÿÀÿ�ÿæ 3 þçsÀÿ > ÓçÝçsç µíÿþç
ÓÜÿ 600 {Àÿ Aæ�ÿ�ÿ > ÓçÝçÀÿ {�ÿðWö¿ ×çÀÿ LÿÀÿ >
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5. 1.5 þçsÀÿ Daÿ �ÿ{~ �ÿÉöLÿ FLÿ {LÿævÿæWÀÿvÿæÀëÿ 12 þçsÀÿ �íÿÀÿ× FLÿ ̄ ÿç¢ëÿÀëÿ {�ÿQçàÿæ {¾, {LÿævÿæWÀÿÀÿ
ÉêÌöÀÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 600 > {LÿævÿæWÀÿÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

6. Óí¾ö¿Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 600 {¯ÿ{Áÿ {SæsçF SdÀÿ dæBÀÿ {�ÿðWö¿ 15 þçsÀÿ $#àÿæ > SdÀÿ
Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

(Q - ¯ÿçµÿæS)
7. 300 þçsÀÿ Daÿ FLÿ ¨æÜÿæÝ D¨Àëÿ FLÿ Óþ�ÿÁÿ{Àÿ A¯ÿ×ç�ÿ {SæsçF Ö»Àÿ ÉêÌö H ¨æ�ÿ{�ÿÉÀÿ

{Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ 300 H 600 {Üÿ{àÿ Ö»Àÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >
8. Óí¾ö¿Àÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 600 Àëÿ 450 Lëÿ Üÿ÷æÓ ¨æB$#̄ ÿæÀëÿ FLÿ Ö»Àÿ dæBÀÿ {�ÿðWö¿ 24

þçsÀÿ ȭÿ�ç ¨æBàÿæ > Ö»Àÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >
9. FLÿ Óþ�ÿÁÿ µíÿþç D¨{Àÿ 40 þçsÀÿ ¯ÿ¿¯ÿ�æ�ÿ{Àÿ �ëÿBsç Që+ àÿº µÿæ¯ÿ{Àÿ {¨æ�ÿæ ¾æBdç > {SæsçF

Që+Àÿ Daÿ�ÿæ A�ÿ¿ Që+Àÿ Daÿ�ÿæÀÿ �ëÿBSë~ > Që+�ÿ´ß {Óþæ�ÿZÿ ¨æ�ÿ¯ÿç¢ëÿ �ÿ´ßLëÿ {¾æS LÿÀëÿ$#̄ ÿæ
{ÀÿQæQ�Àÿ þ� ¯ÿç¢ëÿ{Àÿ {¾Dô {Lÿæ~ D�� LÿÀÿ;ÿç, {Óþæ{�ÿ ¨ÀÿØÀÿ A�ëÿ í̈ÀÿLÿ > Që+ �ÿ´ßÀÿ
Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

10. {SæsçF SdÀÿ ÉêÌöÀëÿ µíÿþç D¨{Àÿ $#̄ ÿæ {SæsçF ¯ÿÖëÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~ 600 $#àÿæ >
{ÓÜÿç SdÀÿ ÉêÌöÀëÿ 1.5 þçsÀÿ �ÿÁÿLëÿ HÜÿâæB AæÓç{àÿ DNÿ ¯ÿÖë{Àÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~
300 ÜëÿF > SdÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

11. 10 þçsÀÿ Daÿ FLÿ Ö»Àÿ AS÷µÿæSÀëÿ FLÿ Óþ�ÿÁÿ{Àÿ A¯ÿ×ç�ÿ {SæsçF þ¢ÿçÀÿÀÿ ÉêÌöÀÿ {Lÿò~çLÿ
D��ÿçÀÿ ¨Àÿçþæ~ H ¨æ�ÿ{�ÿÉÀÿ {Lÿò~çLÿ A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ 450 H 300 {ÜÿæB¾æF >
þ¢ÿçÀÿÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

12. 12 þçsÀÿ ̈ ÷Ö FLÿ ÀÿæÖæÀÿ FLÿ ̈ æÉö́{Àÿ $#̄ ÿæ FLÿ {LÿævÿæWÀÿ, FÜÿæÀÿ A¨Àÿ ̈ æÉö́{Àÿ $#̄ ÿæ A�ÿ¿ FLÿ
WÀÿÀÿ lÀÿLÿæ{Àÿ FLÿ Óþ{Lÿæ~ iéÁò Lÿ{Àÿ > {LÿævÿæWÀÿÀÿ ¨æ�ÿ{�ÿÉ{Àÿ lÀÿLÿæÀÿ {Lÿò~çLÿ D��ÿçÀÿ
¨Àÿçþæ~ 300 {Üÿ{àÿ {LÿævÿæWÀÿÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

13. f{~ {àÿæLÿ {SæsçF �ÿ�ÿê LíÿÁÿ{Àÿ vÿçAæ {ÜÿæB {�ÿQçàÿæ {¾ �ÿ�ÿêÀÿ A¨Àÿ ¨æÉö́× µíÿþç{Àÿ $#̄ ÿæ
{SæsçF �ëÿSöÀÿ {Lÿò~çLÿ D��ÿçÀÿ ̈ Àÿçþæ~ 600 > �ëÿSö ÓÜÿç�ÿ FLÿ ÓÀÿÁÿ{ÀÿQæ{Àÿ 60 þçsÀÿ ̈ dLëÿ Wëoç
AæÓç {�ÿQçàÿæ {¾, DNÿ {Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ 450 {Üÿàÿæ > �ÿ�ÿêÀÿ ÷̈× �ÿç�ÿöß LÿÀÿ >

14. �ëÿBsç Ö» ¨ÀÿØÀÿvÿæÀëÿ 12 þçsÀÿ �íÿÀÿ{Àÿ FLÿ Óþ�ÿÁÿ{Àÿ A¯ÿ×ç�ÿ > {SæsçLÿÀÿ Daÿ�ÿæ A�ÿ¿sçÀÿ
�ëÿBSë~ > Ö»�ÿ́ßÀÿ ̈ æ�ÿ¯ÿç¢ëÿLëÿ {¾æS LÿÀëÿ$#̄ ÿæ {ÀÿQæQ�Àÿ þ�¯ÿç¢ëÿÀëÿ {�ÿQç{àÿ Ö»�ÿ́ßÀÿ ÉêÌȫ ÿç¢ëÿ�ÿ́ßÀÿ
{Lÿò~çLÿ D��ÿç ¨ÀÿØÀÿ A�ëÿ í̈ÀÿLÿ ÜëÿF, Ö»�ÿ´ßÀÿ Daÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

15. {SæsçF �ëÿSöÀÿ ¨æ�ÿ {�ÿÉ ÓÜÿ FLÿ ÓÀÿÁÿ{ÀÿQæ{Àÿ $#̄ ÿæ �ëÿBsç ¯ÿç¢ëÿÀëÿ �ëÿSöÀÿ ÉêÌö µÿæSÀÿ
{Lÿò~çLÿ D��ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ 300 H 450 > �ëÿSöÀÿ Daÿ�ÿæ 30 þçsÀÿ {Üÿ{àÿ, ¯ÿç¢ëÿ�ÿ´ß
þ�{Àÿ ¯ÿ¿¯ÿ�æ�ÿ {Lÿ{�ÿ �ÿç�ÿöß LÿÀÿ >

16. {SæsçF {LÿævÿæÀÿ Daÿ�ÿæ 12 þçsÀÿ > {LÿævÿæÀÿ ÉêÌöÀëÿ FLÿ Óþ�ÿÁÿ{Àÿ A¯ÿ×ç�ÿ FLÿ Ö»Àÿ
ÉêÌö H ¨æ�ÿ{�ÿÉÀÿ {Lÿò~çLÿ D��ÿç H A¯ÿ�ÿ�ÿçÀÿ ¨Àÿçþæ~ ¾$æLÿ÷{þ 600 H 300 > Ö»Àÿ
Daÿ�ÿæ H {LÿævÿævÿæÀëÿ Ö»Àÿ �íÿÀÿ�ÿæ �ÿç�ÿöß LÿÀÿ >

.


