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[image: image3.wmf]
eq \o((((,cÖkœ(1) 2 cos (A + B) = 1 = 2 sin (A ( B), cot( + cos( = m
Ges cot( ( cos( = n.
[XvKv †evW©-2019 ( cÖkœ bs 7]  
K.
tanC =  eq \f(3,4)  n‡j, secC Gi gvb wbY©q Ki|
2
L.
cosec 2A Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) .
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tanC =  eq \f(3,4)

wPÎ n‡Z, AB = 3 




BC = 4 


myZivs AC =  eq \r(42 + 32) = 5


( 
secC =  eq \f(AC,BC) =  eq \f(5,4) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, 


2cos (A + B) = 1

ev, 
cos (A + B) =  eq \f(1,2) 

ev, 
cos (A + B) = cos 60(  

( 
A + B = 60( ... (i)

Ges 2 sin (A ( B) = 1

ev, 
sin (A ( B) =  eq \f(1,2) 

ev, 
sin (A ( B) = sin 30( 

( 
A ( B = 30( ... (ii)

(i) I (ii) bs †hvM K‡i cvB,


2A = 90(

( 
A = 45(

myZivs cosec 2A = cosec(2 ( 45()





= cosec 90( = 1 (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


cot( + cos( = m



cot( ( cos( = n


GLb,

evgc¶ = m2 ( n2



= (cot( + cos()2 ( (cot( ( cos()2



= 4 cot(.cos(         [( (a + b)2 ( (a ( b)2 = 4ab]




= 4 eq \r(cot2(.cos2()



= 4 eq \r(cot2((1 ( sin2())



= 4 eq \r(cot2( ( cot2(.sin2()



= 4 eq \r(cot2( ( cos2()



= 4 eq \r((cot( + cos()(cot( ( cos())



= 4 eq \r(mn)

( 
m2 ( n2 = 4 eq \r(mn) (cÖgvwYZ)
eq \o((((,cÖkœ(2) x = cosec(, y = cot( Ges z =  eq \f(1 ( cos(,1 + cos()  hLb ( m~²‡KvY|



[ivRkvnx †evW©-2019 ( cÖkœ bs 7]  
K.
sin(A + 60() = 1 n‡j, A Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \r(z)  = x ( y. 
4
M.
2x2 + y = 5 n‡j, ( Gi gvb wbY©q Ki|
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, sin (A + 60() = 1


ev,
sin (A + 60() = sin 90(

ev,
A + 60( = 90(

ev,
A = 90( ( 60(

(
A = 30( (Ans.)

eq \o((,L)
†`Iqv Av‡Q, x = cosec(, y = cot(

Ges z =  eq \f(1 ( cos(,1 + cos()

GLb, evgc¶ =  eq \r(z)



=  eq \r(\f(1 ( cos(,1 + cos())



=  eq \r(\f((1 ( cos() (1 ( cos(),(1 + cos() (1 ( cos()))



=  eq \r(\f((1 ( cos()2,1 ( cos2())



=  eq \f(1 ( cos(,\r(sin2()) =  eq \f(1 ( cos(,sin()



=  eq \f(1,sin() (  eq \f(cos(,sin()



= cosec( ( cot(



= x ( y




= Wvbc¶

( 
 eq \r(z) = x ( y (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x = cosec(, y = cot(

(
2x2 + y = 5


ev,
2cosec2( + cot( = 5


ev,
2 (1 + cot2() + cot( = 5


ev,
2 + 2cot2( + cot( ( 5 = 0


ev,
2cot2( + cot( ( 3 = 0


ev,
2cot2( + 3cot( ( 2cot( ( 3 = 0


ev,
cot( (2 cot( + 3) ( 1 (2 cot( + 3) = 0


ev,
(cot( ( 1) (2 cot( + 3) = 0


AZGe cot( ( 1 = 0 
A_ev, 2cot( + 3 = 0


ev,
cot( = 1
A_ev, cot( = (  eq \f(3,2)

(
( = 45(
Bnv MÖnY‡hvM¨ bq 



KviY ( m~²‡KvY

( wb‡Y©q gvb, ( = 45(
eq \o((((,cÖkœ(3) secB = x, tanB = y Ges cosecA ( cotA =  eq \f(4,3)  
†hLv‡b A I B cÖ‡Z¨‡K m~²‡KvY|
[w`bvRcyi †evW©-2019 ( cÖkœ bs 7]  
K.
cosec( = 2 n‡j, tan( Gi gvb wbY©q Ki|
2
L.
 eq \f(x ( y,x + y)  =  eq \f(2 ( , eq \r(3) + 2) 
 n‡j †`LvI †h, B = 60(.
4
M.
DÏxc‡Ki Z_¨ n‡Z (sinA + cosA) Gi gvb wbY©q Ki|
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cosec( = 2

ev, 
cosec( = cosec 30(

ev, 
( = 30(

( 
tan( = tan30( =  eq \f(1,\r(3)) 

( 
tan( =  eq \f(1,\r(3)) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, secB = x, tanB = y

Ges  eq \f(x ( y,x + y) =  eq \f(2 ( \r(3), 2 + \r(3))

ev, 
 eq \f(secB ( tanB,secB + tanB) =  eq \f(2 ( \r(3),2 + \r(3))

ev, 
 eq \f(secB ( tanB + secB + tanB,secB ( tanB ( secB ( tanB) =  eq \f(2 ( \r(3) + 2 + \r(3),2 ( \r(3) ( 2 ( \r(3)) 

[†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2secB,( 2tanB) =  eq \f(4,( 2\r(3))

ev, 
 eq \f(secB,tanB) =  eq \f(2,\r(3))

ev, 
 eq \f(\f(1,cosB),\f(sinB,cosB)) =  eq \f(2,\r(3))

ev, 
 eq \f(1,cosB) (  eq \f(cosB,sinB) =  eq \f(2,\r(3))

ev, 
 eq \f(1,sinB) =  eq \f(2,\r(3))

ev, 
sinB =  eq \f(\r(3),2)

ev, 
sinB = sin 60(

( 
B = 60( (†`Lv‡bv n‡jv)
eq \o((,M)
[we‡kl `ªóe¨: DÏxc‡Ki Z_¨wU Am½wZc~Y©| KviY A m~²‡KvY n‡j cosecA ( cotA =  eq \f(4,3)  Am¤¢e| ZvB GLv‡b A  †K ¯’~j‡KvY we‡ePbv K‡i mgvavb †`Iqv n‡jv|]

†`Iqv Av‡Q, cosecA ( cotA =  eq \f(4,3)  ... ... (i)

Avgiv Rvwb,

cosec2A ( cot2A = 1


ev, (cosecA + cotA)(cosecA – cotA) = 1


ev, (cosecA + cotA) (  eq \f(4,3) = 1 [gvb ewm‡q]

(  cosecA + cotA =  eq \f(3,4) ... ... (ii)

(i) I (ii) †hvM K‡i cvB,





2 cosecA =  eq \f(4,3) +  eq \f(3,4) 

ev, 
2cosecA =  eq \f(16 + 9,12)

ev, 
2cosecA =  eq \f(25,12)

ev, 
cosecA =  eq \f(25,24)

ev, 
 eq \f(1,sinA) =  eq \f(25,24)

( 
sinA =  eq \f(24,25)

Avevi, cos2A = 1 ( sin2A =  eq 1 ( \b(\f(24,25))2


=  eq 1 ( \f(576,625)


=  eq \f(625 ( 576,625)


=  eq \f(49,625)

ev, cosA = (  eq \f(7,25)

†h‡nZz A ¯’~j‡KvY| myZivs cosA = –  eq \f(7,25)

( 
sinA + cosA =  eq \f(24,25) –  eq \f(7,25)



=  eq \f(24 – 7,25)



=  eq \f(17,25) (Ans.)

eq \o((((,cÖkœ(4) a = sin(, b = cos( Ges A = 30(
[Kzwgj­v †evW©-2019 ( cÖkœ bs 7]  
K.
(cosA ( sinA) Gi gvb wbY©q Ki|
2
L.
a2 + a4 = 1 n‡j DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h,

 eq \b(\f(a,b))4  (  eq \b(\f(a,b))2  = 1
4
M.
mgvavb Ki:  eq \r(2)a2 ( (1 +  eq \r(2))a + 1 = 0, hLb 0( ( ( ( 90(
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, A = 30(

(
cosA ( sinA = cos 30( ( sin 30(



=  eq \f(\r(3),2) (  eq \f(1,2) =  eq \f(\r(3) ( 1,2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, a = sin( Ges b = cos(

GLv‡b, a2 + a4 = 1 


ev,
sin2( + sin4( = 1


ev,
sin4( = 1 ( sin2( 


ev,
sin4( = cos2( [( 1 ( sin2( = cos2(]


ev,
 eq \f(sin4(,cos4() =  eq \f(cos2(,cos4() [Dfqc¶‡K cos4( Øviv fvM K‡i]

ev,
tan4( =  eq \f(1,cos2()

ev,
tan4( = sec2(

ev,
tan4( = 1 + tan2( [( sec2( = 1 + tan2(]


ev,
tan4( ( tan2( = 1


ev,
 eq \b(\f(sin(,cos())4 (  eq \b(\f(sin(,cos())2 = 1


(
 eq \b(\f(a,b))4 (  eq \b(\f(a,b))2 = 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, a = sin(

GLv‡b,  eq \r(2)a2 ( (1 +  eq \r(2)) a + 1 = 0


ev,
 eq \r(2) sin2( ( (1 +  eq \r(2)) sin( + 1 = 0


ev,
 eq \r(2) sin2( ( sin( (  eq \r(2)sin( + 1 = 0


ev,
sin( ( eq \r(2)sin( ( 1) ( 1 ( eq \r(2)sin( ( 1) = 0


ev,
( eq \r(2) sin( ( 1) (sin( ( 1) = 0


nq,
 eq \r(2) sin( ( 1 = 0
A_ev, sin( ( 1 = 0


ev,
  eq \r(2) sin( = 1
ev, sin( = 1


ev,
sin( =  eq \f(1,\r(2))
ev, sin( = sin 90(

ev,
sin( = sin45(
( ( = 90(

(
( = 45(

(
( = 45( A_ev, 90( (Ans.)
eq \o((((,cÖkœ(5) 

[PÆMÖvg †evW©-2019 ( cÖkœ bs 7]  
K.
tanx =  eq \r(3) n‡j sinx Gi gvb wbY©q Ki|
2
L.
D = p ( q, B = p + q n‡j p I q Gi gvb wbY©q Ki|
4
M.
4R2 ( (2 + 2 eq \r(3))R +  eq \r(3) = 0 n‡j †`LvI †h, y = 4A 

A_ev y = 2A.
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, tanx =  eq \r(3)

ev,
tanx = tan 60(

ev,
x = 60(

(
sinx = sin 60(



=  eq \f(\r(3),2)  (Ans.) 
eq \o((,L) 
wPÎ n‡Z, tanB =  eq \f(2,2) 


ev,
tanB =  eq \r(3)

ev,
tanB = tan 60(  

ev,
B = 60(

ev,
p + q = 60( ... ... ... ... (i)

Avevi, tanD =  eq \f(2,2) 


ev,
tan D =  eq \f(1,\r(3)) 

ev,
tanD = tan 30(

ev,
D = 30(

ev,
p ( q = 30( ... ... ... ... (ii)


(i) I (ii) †hvM K‡i cvB


p + q + p ( q = 60( + 30(

ev,
2p = 90(

ev,
p =  eq \f(90(,2) = 45(

p Gi gvb (i) bs G ewm‡q cvB, 45( + q = 60(

ev,
q = 60( ( 45( = 15(

(
p = 45( I q = 15( (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 


R = siny, A = 15(

Ges 4R2 ( (2 + 2 eq \r(3))R +  eq \r(3) = 0


ev,
4(siny)2 ( (2 + 2 eq \r(3)) siny +  eq \r(3) = 0

ev,
4 sin2y ( 2 siny ( 2 eq \r(3) siny +  eq \r(3) = 0

ev,
2 siny (2 siny ( 1) (  eq \r(3)(2 siny ( 1) = 0

ev,
(2 siny ( 1) (2 siny (  eq \r(3)) = 0


nq, 2 siny ( 1 = 0

ev,
2 siny = 1

ev,
siny =  eq \f(1,2) 

ev,
siny = sin 30(

ev,
y = 30(

ev,
y = 2 ( 15(

ev,
y = 2A  [( A = 15(]


(
y = 4A A_ev y = 2A (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(6) A = cosec( + cot(, B = cosec( ( cot( 

Ges C =  eq \f(sec( + 1,sec( ( 1) 
[wm‡jU †evW©-2019 ( cÖkœ bs 7]  
K.
sinB =  eq \f(1,3)  n‡j tanB Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, A2 = C.
4
M.
 eq \f(A,B)  =  eq \f(2 + \r(3),2 ( \r(3))  Ges ( m~²‡KvY n‡j ( Gi gvb wbY©q Ki|
4
6 bs cÖ‡kœi mgvavb
eq \o((,K)
sinB = eq \f(1,3)

ev,
sin2B = eq \f(1,9)

ev,
1 – cos2B = eq \f(1,9)

ev,
cos2B = 1 – eq \f(1,9)

ev,
cosB = ( eq \r(\f(8,9))

(
cosB = ( eq \f(2\r(2),3)

(
tanB = eq \f(sinB,cosB)  = eq \f(\f(1,3),( \f(2\r(2),3))  = ( eq \f(1,2\r(2)) (Ans.)

eq \o((,L)
†`Iqv Av‡Q,  


A = cosec( + cot(


C = eq \f(sec( + 1,sec( – 1)

evgc¶ = A2


= (cosec( + cot()2


= eq \b(\f(1,sin() + \f(cos(,sin())2


= eq \b(\f(1 + cos(,sin())2


= eq \f((1 + cos()2,sin2()


= eq \f((1 + cos()2,1 – cos2()


= eq \f((1 + cos()2,(1 + cos()(1 – cos())


= eq \f(1 + cos(,1 – cos()


= eq \f(\f(1,cos() + 1,\f(1,cos() – 1)         [je I ni‡K cos( Øviv fvM K‡i]


= eq \f(sec( + 1,sec( – 1) = C


( 
A2 = C  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,
A = cosec( + cot(



B = cosec( – cot(



cÖ`Ë mgxKiY, eq \f(A,B) = eq \f(2 + \r(3),2 – \r(3))

ev,
eq \f(cosec( + cot(,cosec( – cot() = eq \f(2 + \r(3),2 – \r(3))



 ev, 
 eq \f(cosec( + cot( + cosec( ( cot(,cosec( + cot( ( cosec( + cot() =  eq \f(2 +  + 2 (  eq \r(3),2 +  eq \r(3) ( 2 +  eq \r(3))
 

[†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2 cosec(,2 cot() =  eq \f(4,2)


ev, 
eq \f(\f(1,sin(), \f(cos(, sin()) =  eq \f(2,)


ev, 
 eq \f(1,sin() .  eq \f(sin(,cos() =  eq \f(2,)


ev, 
 eq \f(1,cos() =  eq \f(2,)


ev, 
cos( =  eq \f(,2)


ev, 
cos( = cos 30(

(  
( = 30( (Ans.)

eq \o((((,cÖkœ(7) (C = 60( Ges cotB =  eq \r(3)
[h‡kvi †evW©-2019 ( cÖkœ bs 7]  
K.
cosec( = 2 n‡j tan( Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Z_¨ Abymv‡i cÖgvY Ki †h,  eq \f(cosec2B + sec2B,cosec2B ( sec2B)  = 2.
4
M.
4 sin2( ( (2 + 2 eq \r(3)) sin( +  eq \r(3) = 0 mgxKiYwU mgvavb K‡i DÏxc‡Ki Av‡jv‡K †`LvI †h, ( =  eq \f(1,2) (C Ges ( = (C.
4
7 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 


cosec( = 2


ev,
cosec( = cosec 30(

ev,
( = 30(

(
tan( = tan30(



= eq \f(1,\r(3)) (Ans.)

eq \o((,L)
†`Iqv Av‡Q,


cotB = eq \r(3) = cot30(

( 
B = 30(

GLb, evgc¶ = eq \f(cosec2B + sec2B,cosec2B – sec2B)



= eq \f(cosec230( + sec230(,cosec230( – sec230()



= eq \f(22 + \b(\f(2,\r(3)))2,22 – \b(\f(2,\r(3)))2)



= eq \f(4 + \f(4,3),4 – \f(4,3))



= eq \f(12 + 4,3) ( eq \f(3,12 – 4)



= eq \f(16,8)



= 2




= Wvbc¶

( eq \f(cosec2B + sec2B,cosec2B – sec2B) = 2 (cÖgvwYZ)
eq \o((,M)
4sin2( ( (2 + 2 eq \r(3) )sin( +  eq \r(3)  = 0


ev,
4sin2( ( 2sin( ( 2 eq \r(3) sin( +  eq \r(3)  = 0


ev,
2sin((2sin( ( 1) (  eq \r(3) (2sin( ( 1) = 0

ev,
(2sin( ( 1) (2sin( (  eq \r(3) ) = 0

nq,
2sin( ( 1 = 0
A_ev, 2sin( (  eq \r(3)  = 0


ev,
2sin( = 1
ev,
2sin( =  eq \r(3) 

ev,
sin( =  eq \f(1,2) 
ev,
sin( =  eq \f(,2) 


ev,
sin( = sin30(
ev,
sin( = sin60(

ev, 
( = 30( 
ev,
( = 60(

(
( = eq \f(1,2)  ( 60(
(
( = (C



= eq \f(1,2) (C     [( (C = 60(]

(
( =  eq \f(1,2) (C Ges ( = (C (ˆ`LvGbv nGjv)
eq \o((((,cÖkœ(8) M = cos(, cotA ( cosecA =  eq \f(1,p) .
[ewikvj  †evW©-2019 ( cÖkœ bs 7]  
K.
†`LvI †h, 2 sin2B = 1 ( cos2B;  hLb B = 45(
2
L.
cÖgvY Ki †h, secA =  eq \f(p2 + 1,p2 ( 1) 
4
M.
4M2 ( (2 + 2 eq \r(3))M +  eq \r(3) = 0, n‡j ( Gi gvb wbY©q Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)  GLv‡b, B = 45(

evgc¶ = 2 sin2B




= 2 . sin2 45(



= 2 .  eq \b(\f(1,))2 




= 2 .  eq \f(1,2) 



= 1


Wvbc¶ = 1 ( cos 2B




= 1 ( cos 2.45(



= 1 ( cos 90(



= 1 ( 0




= 1


(
2 sin2B = 1 ( cos2B (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q, cotA ( cosecA =  eq \f(1,p) 

ev,
 eq \f(cosA,sinA)  (  eq \f(1,sinA) =  eq \f(1,p) 

ev,
 eq \f(cosA ( 1,sinA) =  eq \f(1,p) 

ev,
 eq \f((cosA ( 1)2,sin2A)  =  eq \f(1,p2)   [eM© K‡i]

ev,
 eq \f((1 ( cosA)2,1 – cos2A)  =  eq \f(1,p2) 

ev,
 eq \f((1( cosA)2, (1 + cosA) (1 ( cosA))  =  eq \f(1,p2) 

ev,
 eq \f(1 ( cosA,1 + cosA)  =  eq \f(1,p2) 

ev,
 eq \f(1 + cosA,1 ( cosA)  =  eq \f(p2,1) 

ev,
 eq \f(1 + cosA + 1 ( cosA,1 + cosA ( 1 + cosA)  =  eq \f(p2 + 1,p2 ( 1)  [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2,2 cosA)  =  eq \f(p2 + 1,p2 ( 1) 

ev,
 eq \f(1,cosA)  =  eq \f(p2 + 1,p2 ( 1) 

(
secA =  eq \f(p2 + 1,p2 ( 1)  (cÖgvwYZ)
eq \o((,M)
GLv‡b, M = cos(

GLb, 4M2 ( (2 + 2 eq \r(3))M +  eq \r(3) = 0


ev,
4 cos2( ( (2 + 2 eq \r(3))cos( +  eq \r(3) = 0

ev,
4 cos2( ( 2 cos( ( 2 eq \r(3) cos( +  eq \r(3) = 0

ev,
2 cos( (2 cos( ( 1) (  eq \r(3)(2 cos( ( 1) = 0

ev,
(2 cos( ( 1) (2 cos( (  eq \r(3)) = 0


nq, 2 cos( ( 1 = 0
A_ev,  2 cos( (  eq \r(3) = 0

ev,
cos( =  eq \f(1,2) 
ev,  cos( =  eq \f(\r(3),2) 

ev,
cos( = cos 60(
ev,  cos( = cos 30(

(
( = 60(
(  ( = 30(

(
( = 30(, 60( (Ans.)

eq \o((((,cÖkœ(9) (ABC-G (C = 90( Ges tanB =  eq \r(3).

 [mKj †evW©-2018 ( cÖkœ bs 7]
K.
AB Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(cotA + tanB,cotB + tanA)  = cotA tanB.
4
M.
(B = m + n Ges (A = m ( n n‡j, m I n Gi gvb wbY©q Ki|
4
9 bs cÖ‡kœi mgvavb
eq \o((,K) 

†`Iqv Av‡Q, tanB =  eq \r(3) =  eq \f(j¤^,f‚wg) 

(
j¤^, AC =  eq \r(3) GKK, f‚wg, BC = 1 GKK

(
AwZfzR, AB =  eq \r(AC2 + BC2) 



=  eq \r(()2 + 12) 




=  eq \r(3 + 1) 



=  eq \r(4)  = 2 GKK  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, (ABC-G (C = 90( 

Ges tanB =  eq \r(3)

ev,
tanB = tan60(

(
B = 60(

Ges A = 180( ( (C + B)



= 180( ( (90( + 60() = 30(

evgc¶ =  eq \f(cotA + tanB,cotB + tanA) 



=  eq \f(cot 30( + ,cot 60( + tan 30() 
  [ÔKÕ n‡Z cÖvß]



=  eq \f( +  eq \r(3), eq \f(1,\r(3))  +  eq \f(1,\r(3)) ) 




=  eq \f(2, eq \f(2,\r(3)) ) 
 



= 2 eq \r(3) (  eq \f(\r(3),2)  



= 3


Wvbc¶ = cotA.tanB = cot30( . tan60( =  eq \r(3) .  eq \r(3) = 3


(
 eq \f(cotA + tanB,cotB + tanA)  = cotA.tanB (cÖgvwYZ)
eq \o((,M) 
cÖkœg‡Z, m + n = (B = 60( ... ... ... ... (i)



m ( n = (A = 30( ... ... ... ... (ii)


(i) I (ii) †hvM K‡i cvB,


m + n + m ( n = 60( + 30(

ev,
2m = 90(

(
m = 45( (Ans.)

m Gi gvb (i) bs G ewm‡q cvB,


45( + n = 60(

ev,
n = 60( ( 45(

(
n = 15( (Ans.)
eq \o((((,cÖkœ(10) 
[XvKv †evW©-2017 ( cÖkœ bs 8]  

K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(\f(b,\r(a2 + b2)),1 − \f(a,\r(a2 + b2))) +  eq \f(1 − \f(a,\r(a2 + b2)),\f(b,\r(a2 + b2))) = 2 cosecA.
4
M.
a = 1 Ges b =  eq \r(3) n‡j x I y Gi gvb wbY©q Ki|
4
10 bs cÖ‡kœi mgvavb
eq \o((,K)  

wPÎvbymv‡i, AB = a, BC = b  Ges (ABC = 90(

cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,

AC2 = AB2 + BC2  ev, AC2 = a2 + b2 


( AC =  eq \r(a2 + b2) (Ans.)

eq \o((,L) 
†`Iqv Av‡Q, AB = a, BC = b


Ges AC =  eq \r(a2 + b2)    [ÔKÕ †_‡K cÖvß]

evgc¶ =  eq \f(\f(b,\r(a2 + b2)),1 − \f(a,\r(a2 + b2))) +  eq \f(1 − \f(a,\r(a2 + b2)),\f(b,\r(a2 + b2))) =   eq \f(\f(BC,AC),1 − \f(AB,AC)) +  eq \f(1 − \f(AB,AC),\f(BC,AC)) [ ÔKÕ Gi wPÎ n‡Z]


=  eq \f(sinA,1 − cosA) +  eq \f(1 − cosA,sinA)  


=  eq \f(sin2A + (1 − cosA)2,(1 − cos A) sinA) 



=  eq \f(sin2A + 1 − 2cosA + cos2A,(1 − cosA) sinA)


=  eq \f(1 + 1 − 2cosA,(1 − cosA) sinA)    [( sin2A + cos2A = 1]



=  eq \f(2(1 − cosA),(1 − cosA) sinA) 


= 2.  eq \f(1,sinA) 


= 2 cosecA = Wvbc¶

( 
 eq \f(\f(b,\r(a2 + b2)),1 − \f(a,\r(a2 + b2)))+  eq \f(1 − \f(a,\r(a2 + b2)),\f(b,\r(a2 + b2))) = 2cosecA (cÖgvwYZ)
eq \o((,M) 
†`Iqv Av‡Q, AB = a = 1


BC = b =  eq \r(3)

GLb, mg‡KvYx (ABC G

tan (BAC =  eq \f(BC,AB)

ev, 
tan (x + y) =  eq \f(\r(3),1) 

ev, 
tan (x + y) = tan60(

( 
x + y = 60( ............. (i)


Avevi, tan (ACB =  eq \f(AB,BC)

ev, 
tan (x − y) =  eq \f(1,\r(3))

ev, 
tan (x − y) = tan30(

( 
x − y = 30( ................ (ii)


(i) I (ii) bs mgxKiY †hvM K‡i cvB,


2x = 90(  


( x = 45(

Avevi, (i) bs †_‡K (ii) bs mgxKiY we‡qvM K‡i cvB,

2y = 30(  ( y = 15(

myZivs x = 45( Ges y = 15( (Ans.)
eq \o((((,cÖkœ(11) A = cos( + sin( Ges B = cos( − sin( `yBwU wÎ‡KvYwgwZK ivwk|
[w`bvRcyi †evW©-2017 ( cÖkœ bs 7]  
K.
( = 45( n‡j A Ges B Gi gvb wbY©q Ki|
2
L.
A =  eq \r(2) (A − sin() n‡j, cÖgvY Ki †h, B =  eq \r(2) (A − cos()
4
M.
A = 1 n‡j, ( Gi gvb wbY©q Ki †hLv‡b 0( ( ( ( 90(.
4
11 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  A = cos( + sin( Ges B = cos( ( sin(

( = 45( n‡j, A = cos45( + sin 45( Ges B = cos45( ( sin 45(
	
=  eq \f(1,\r(2))  +  eq \f(1,\r(2)) 

=  eq \f(1 + 1,\r(2))  =  eq \f(2,\r(2)) =  eq \r(2) 
	=  eq \f(1,\r(2))  (  eq \f(1,\r(2)) 
(  B = 0

	
	



( 
A =  eq \r(2)  Ges B = 0 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, A = cos( + sin( Ges B = cos( ( sin(

GLb A =  eq \r(2)  (A ( sin() n‡j

cos( + sin( =  eq \r(2)  (cos( + sin( ( sin()


ev, 
cos( + sin( =  eq \r(2)  cos(

ev, 
sin( =  eq \r(2)  cos( ( cos(

ev,  
sin( =  eq \b(\r(2) ( 1) cos(

ev,
 eq \b(\r(2) + 1)  sin( =  eq \b(\r(2) + 1)   eq \b(\r(2) ( 1)  cos(

ev, 
 eq \b(\r(2) + 1)  sin( = {( eq \r(2) )2 ( 1} cos(

ev, 
 eq \b(\r(2) + 1)  sin( = (2 ( 1) cos(

ev, 
 eq \r(2)  sin( + sin( = cos(

ev, 
 eq \r(2)  sin( = cos( ( sin(

ev, 
cos( ( sin( =  eq \r(2)  sin(

ev, 
cos( ( sin( =  eq \r(2)  (cos( + sin(( cos()


( 
B =  eq \r(2)  (A ( cos() (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 

A = cos( + sin(

A = 1 n‡j cos( + sin( = 1


ev, 
cos( = 1 ( sin(

ev, 
cos2( = (1 ( sin()2  [eM© K‡i]

ev, 
cos2( = 1 ( 2sin( + sin2(

ev, 
1 ( sin2( = 1 ( 2 sin( + sin2(

ev, 
1 ( 2sin( + sin2( – 1 + sin2( = 0


ev, 
2 sin2( (  2sin( = 0


ev,  
2 sin( (sin( ( 1) = 0


ev, 
sin( (sin( ( 1) = 0

	nq, 
sin( = 0

sin( = sin0(
( 
( = 0( 


	A_ev, sin( ( 1 = 0
ev, 
sin( = 1

ev, 
sin( = sin90(  ( ( = 90(



( 
( = 0( ev 90( (Ans.)

eq \o((((,cÖkœ(12) 
[Kzwgj­v †evW©-2017 ( cÖkœ bs 7]  
K.
( Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(1,1 + sin2() +  eq \f(1,1 + cosec2() = 1.
4
M.
hw`  eq \f(cosB – sinB,cosB + sinB) =  eq \f(\r(3) – 1,\r(3) + 1) nq, Z‡e †`LvI †h, B = (. 
4
12 bs cÖ‡kœi mgvavb
eq \o((,K)

wPÎ n‡Z cvB,

tan( =  eq \f(AC,BC)

ev, tan( =  eq \f(1,\r(3))

ev, tan( = tan30(

( ( = 30( (Ans.)
eq \o((,L)
ÔKÕ †_‡K cvB, ( = 30(

evgc¶ =  eq \f(1,1 + sin2() +  eq \f(1,1 + cosec2()


=  eq \f(1,1 + (sin30()2) +  eq \f(1,1 + (cosec 30()2)


=  eq \f(1,1 + \b(\f(1,2))2) +  eq \f(1,1 + (2)2) 



=  eq \f(1,1 + \f(1,4)) +  eq \f(1,1 + 4) 


=  eq \f(1,\f(4 + 1,4)) +  eq \f(1,5)


=  eq \f(4,5) +  eq \f(1,5) 


=  eq \f(4 + 1,5) 


=  eq \f(5,5) = 1


= Wvbc¶

( 
 eq \f(1,1 + sin2() +  eq \f(1,1 + cosec2() = 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,  eq \f(cosB ( sinB,cosB + sinB) =  eq \f(\r(3) ( 1,\r(3) + 1)

ev, 
  eq \f(cosB ( sinB + cosB + sinB,cosB ( sinB ( cosB ( sinB) =  eq \f(\r(3) (1 + \r(3) + 1,\r(3) ( 1 ( \r(3) ( 1) 
[†hvRb we‡qvRb K‡i]

ev,  
 eq \f(2cosB,( 2sinB) =  eq \f(2 \r(3),( 2)

ev,  
 eq \f(cosB,sinB) =  eq \r(3)

ev,  
cotB =  eq \r(3)

ev,  
cotB = cot30(

(  
B = 30(

myZivs B = ( [ÔKÕ n‡Z cvB] (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(13) 
[PÆMÖvg †evW©-2017 ( cÖkœ bs 7]  
AB = a, AC = eq \r(a2 + b2) Ges (C  = ( n‡j,  

K.
wPÎ n‡Z tan( Gi wÎ‡KvYwgwZK AbycvZ wbY©q Ki| 
2
L.
tan( Gi gv‡bi Dci wfwË K‡i  eq \f(a sin( – b cos(,a sin( + b cos() Gi gvb wbY©q Ki|
4
M.
hw` tanA + sinA = m, tanA – sinA = n nq Zvn‡j cÖgvY Ki †h, 

m2 – n2 = 4eq \r(mn).
4
13 bs cÖ‡kœi mgvavb
eq \o((,K)

GLv‡b, AB  = a, AC = eq \R(a2 + b2)

( BC
= eq \R(AC2 – AB2)


= eq \r(\b(\r(a2 + b2))2 – a2)


= eq \r(a2 + b2 – a2)


= eq \r(b2) = b

myZivs, tan( = eq \F(AB,BC)

( tan( = eq \f(a,b) (Ans.) 
eq \o((,L)
ÔKÕ †_‡K cvB, 


tan(
=
eq \f(a,b)

ev,
eq \f(sin(,cos()
=
eq \f(a,b)

ev,
eq \f(a sin(,b cos()
=
eq \f(a2,b2) 
[eq \f(a,b) Øviv ¸Y K‡i]

ev,
eq \f(a sin( + b cos(,a sin( – b cos() = eq \f(a2 + b2,a2 – b2) 
[†hvRb-we‡qvRb K‡i]

(
eq \f(a sin( ( b cos(,a sin( + b cos() = eq \f(a2 – b2,a2 + b2) (Ans.)   
eq \o((,M) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183
eq \o((((,cÖkœ(14) ABC mg‡KvYx wÎfz‡R (B = 1 mg‡KvY Ges tanA = 1
 
[wm‡jU †evW©-2017 ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K (sec2A + cot2C + sin2A) Gi gvb wbY©q Ki| 
4
M.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(1 – sin2A,1 + sin2A) +  eq \f(2tan2A,3sin2A) = 1
4
14 bs cÖ‡kœi mgvavb
eq \o((,K) 

†`Iqv Av‡Q, (B = 1 mg‡KvY 

Ges tanA = 1


Avgiv Rvwb, 

tanA =  eq \f(wecixZ evû,mwbœwnZ evû) =  eq \f(BC,AB)

ev, 
1 =  eq \f(BC,AB)

( 
AB = BC 



(ABC n‡Z,


AC2 = AB2 + BC2 = AB2 + AB2  = 2AB2 


( 
AC =  eq \r(2) AB (Ans.)

eq \o((,L)
 †`Iqv Av‡Q, tanA = 1



ev,  tanA = tan45( 


(  A = 45(

Avevi, (A + (B + (C = 180(

ev, 
(C = 180( − (A − (B = 180( − 45( − 90( = 45(

( 
sec2A + cot2C + sin2A = sec245( + cot245( + sin245(


= ( eq \r(2))2 + (1)2 +  eq \b(\f(1,\r(2)))2


= 2 + 1 +  eq \f(1,2) =  eq \f(4 + 2 + 1,2)


=  eq \f(7,2) (Ans.)

eq \o((,M) 
evgc¶ =  eq \f(1 − sin2A,1 + sin2A) +  eq \f(2tan2A,3sin2A)


=  eq \f(1 − sin245(,1 + sin245() +  eq \f(2tan245(,3sin(2 ( 45()) [( A = 45(]



=  eq \f(1 − \b(\f(1,\r(2)))2,1 + \b(\f(1,\r(2)))2) +  eq \f(2.(1)2,3.sin90()


=  eq \f(1 − \f(1,2),1 + \f(1,2)) +  eq \f(2,3 ( 1)  


=  eq \f(\f(2 − 1,2),\f(2 + 1,2)) +  eq \f(2,3) =  eq \f(\f(1,2),\f(3,2)) +  eq \f(2,3)


=  eq \f(1,2) (  eq \f(2,3) +  eq \f(2,3) =  eq \f(1,3) +  eq \f(2,3)


=  eq \f(1 + 2,3) =  eq \f(3,3) 


= 1 = Wvbc¶

(
 eq \f(1 − sin2A,1 + sin2A) +  eq \f(2tan2A,3sin2A) = 1 (cÖgvwYZ)
eq \o((((,cÖkœ(15) (ABC G (B = 90 Ges tan( =  eq \f(1,\r(3))

[h‡kvi †evW©-2017 ( cÖkœ bs 7]  
K.
AC evûi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(cosec2( – sec2(,cosec2( + sec2() =  eq \f(1,2). 
4
M.
(A = x – y = ( Ges (C = x + y n‡j x I y Gi gvb wbY©q Ki| 
4
15 bs cÖ‡kœi mgvavb
eq \o((,K)

(ABC-G (B = 90( 



cx_v‡Mviv‡mi Dccv`¨ Abymv‡i cvB,


AC2 = AB2 + BC2 


(
AC = eq \r(AB2 + BC2) GKK (Ans.) 
eq \o((,L)
tan( = eq \f(1, \r(3)) 


ev,
tan2( = eq \f(1,3) 


(
sec2( = 1 + tan2(  = 1 + eq \f(1,3) = eq \f(4,3)

Avevi, tan2( = eq \f(1,3)   


 (  cot2( = 3

Ges  cosec2( = 1 + cot2( = 1 + 3 = 4 


GLb, evgc¶ = eq \f(cosec2( ( sec2(,cosec2( + sec2() 



= eq \f(4 ( \f(4,3), 4 + \f(4,3))  = eq \f(\f(12 ( 4,3),\f(12 + 4,3)) 


= eq \f(8,3)  eq \f(3,16)  


= eq \f(1,2) = Wvbc¶ 

( 
eq \f(cosec2( ( sec2(,cosec2( + sec2() = eq \f(1,2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, (ABC-G (B = 90(


(A = x ( y = ( Ges (C = x + y

Ges tan( =  eq \f(1,\r(3)) 

( tan(A =  eq \f(1,\r(3)) 

ev, tan((x ( y) = tan30(   [( (A = ( = x ( y]


( x ( y = 30( ...............(i)


Avevi, †h‡nZz ABC mg‡KvYx wÎfzR

Ges (B = 90(

( (C + (A = 90(

ev, (C = 90( ( (A


ev, x + y = 90( ( 30(

(
x + y = 60(..............(ii)


(i) I (ii) bs †hvM K‡i cvB,

2x = 90(  (  x = 45(

Avevi, (ii) bs n‡Z (i) bs we‡qvM K‡i cvB,


2y = 30( 



 (  y = 15( 


myZivs x = 45( Ges y = 15( (Ans.) 
eq \o((((,cÖkœ(16) 
[ewikvj  †evW©-2017 ( cÖkœ bs 7]  

wP‡Î ABC GKwU wÎfzR
K.
AB Gi ˆ`N©¨ wbY©q Ki|
2
L.
†`LvI †h, (x = 45 Ges (y = 15. 
4
M.
(B + 15Gi wÎ‡KvYwgwZK AbycvZ¸‡jv †ei Ki|
4 
16 bs cÖ‡kœi mgvavb
eq \o((,K)
wc_v‡Mviv‡mi m~Îvbymv‡i cvB, 

AB2 = AC2 + BC2 


= a2 + (aeq \r(3))2 = a2 + 3a2 = 4a2 


( 
AB = 2a 


(
AB Gi ˆ`N©¨ 2a GKK (Ans.)
eq \o((,L)
wPÎ †_‡K, tan A =  eq \f(BC,AC) = eq \f(a\r(3),a) 


ev, 
tan (x + y) = eq \r(3)  

ev, 
tan (x + y) = tan 60(

( 
x + y = 60(................(i) 


Avevi, tan B =  eq \f(AC,BC) = eq \f(a,a\r(3))

ev, 
tan (x ( y) = eq \f(1,\r(3)) 

ev,
tan (x ( y) = tan 30(

( 
x ( y = 30(................(ii)


GLb (i) I (ii) bs †hvM K‡i cvB, 

x + y + x ( y = 60( + 30( 


ev, 
2x = 90(  

ev,
x = eq \f(90(,2)  


(
x = 45( 


x Gi gvb (i) bs G ewm‡q cvB, 

45( + y = 60( 

ev, y = 60( ( 45( 

(  y = 15( 


(  x = 45( Ges y = 15( (†`Lv‡bv n‡jv) 
eq \o((,M)
ÔLÕ †_‡K cvB, x ( y = 30( 


wPÎ †_‡K (B = x ( y = 30( 


GLb (B + 15( = 30( + 15( = 45( 


45( †Kv‡Yi wÎ‡KvYwgwZK AbycvZ¸‡jv †ei Ki‡Z n‡e| 

AZtci,

MwYZ cvV¨ eB‡qi Abykxjb 9.2 Gi Aby‡”Q` 9.6 Gi 45( †Kv‡Yi wÎ‡KvYwgwZK AbycvZ `ªóe¨| c„ôv-187
eq \o((((,cÖkœ(17) 
[ivRkvnx †evW©-2016 ( cÖkœ bs 7]  
K.
cot( Gi gvb wbY©q Ki| 
2
L.
DÏxc‡Ki Av‡jv‡K R¨vwgwZK c×wZ‡Z †`LvI †h, sin2( + cos2( = 1|
4
M.
DÏxc‡Ki Av‡jv‡K  eq \b(\f(sinA,1 – cosA) + \f(1 – cosA,sinA)) Gi gvb wbY©q Ki, hLb x = 3, y = 4|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K)
wPÎ †_‡K cvB,


f‚wg = OB = x



j¤^ = AB = y


Avgiv Rvwb, 

cot( =  eq \f(f‚wg,j¤^) =  eq \f(OB,AB)

( 
cot ( =  eq \f(x,y). (Ans.)
eq \o((,L)
wPÎvbymv‡i cvB,

f‚wg = OB = x


j¤^ = AB = y


Ges (AOB = ( GKwU m~²‡KvY 

cx_v‡Mviv‡mi Dccv`¨ Abymv‡i cvB,

(AwZf~R)2 = (f‚wg)2 + (j¤^)2

ev, 
OA2 = OB2 + AB2 


ev, 
OA2 = x2 + y2 


( 
OA =  eq \r(x2 + y2)

Avgiv Rvwb,

sin( =  eq \f(j¤^,AwZfyR) =  eq \f(AB,OA) =  eq \f(y,\r(x2 + y2))

cos( =  eq \f(f‚wg,AwZfyR) =  eq \f(OB,OA) =  eq \f(x,\r(x2 + y2))

evgc¶ = sin2( + cos2(



=  eq \b(\f(y,\r(x2 + y2)))2 +  eq \b(\f(x,\r(x2 + y2)))2



=  eq \f(y2,x2 + y2) +  eq \f(x2,x2 + y2) 



=  eq \f(x2 + y2,x2 + y2) = 1




= Wvbc¶

(
 sin2( + cos2( = 1 (†`Lv‡bv n‡jv)
eq \o((,M) 
†`Iqv Av‡Q, OB = x = 3


AB = y = 4


OA =  eq \r(x2 + y2) =  eq \r(32 + 42) = 5

wPÎ †_‡K cvB,

sinA =  eq \f(OB,OA) =  eq \f(x,\r(x2 + y2)) =  eq \f(3,5)

cosA =  eq \f(AB,OA) =  eq \f(y,\r(x2 + y2)) =  eq \f(4,5)

cÖ`Ë ivwk =  eq \f(sinA,1 − cosA) +  eq \f(1 − cosA,sinA)


=  eq \f(,1 (  eq \f(4,5))
 +  eq \f(1 ( , eq \f(3,5))
 


=  eq \f(, eq \f(1,5))
 +  eq \f(, eq \f(3,5))
  



=  eq \f(3,5) (  eq \f(5,1) +  eq \f(1,5) (  eq \f(5,3)


= 3 +  eq \f(1,3) =  eq \f(9 + 1,3)  



=  eq \f(10,3) (Ans.)
eq \o((((,cÖkœ(18) wb‡Pi wPÎwU j¶¨ Kit
[w`bvRcyi †evW©-2016 ( cÖkœ bs 7]

K.
AwZf‚R Gi cwigvY KZ?
2
L.
cos( + cos( Gi gvb wbY©q Ki|
4
M.
wP‡Îi Av‡jv‡K cÖgvY Ki †h, sin2( + cos2( = 1.
4
18 bs cÖ‡kœi mgvavb
eq \o((,K)
  
cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,

AC =  eq \r(AB2 + BC2)


=  eq \r(12 + 12) 



=  eq \r(1 + 1)  =  eq \r(2)

AwZfzR  eq \r(2) GKK (Ans.)

eq \o((,L)
ÔKÕ †_‡K cvB,

AwZfzR AC =  eq \r(2)

GLb, cos( =  eq \f(BC,AC) =  eq \f(1,\r(2))

Ges cos( =  eq \f(AB,AC) =  eq \f(1,\r(2))

( 
cos( + cos( =  eq \f(1,\r(2)) +  eq \f(1,\r(2)) =  eq \f(1 + 1,\r(2)) =  eq \f(2,\r(2)) =  eq \r(2) (Ans.)

eq \o((,M)
wPÎ †_‡K cvB,

sin( =  eq \f(AB,AC) =  eq \f(1,\r(2))  Ges cos( =  eq \f(AB,AC) =  eq \f(1,\r(2))

GLb, sin2( + cos2( =  eq \b(\f(AB,AC))2 +  eq \b(\f(AB,AC))2


=  eq \b(\f(1,\r(2)))2 +  eq \b(\f(1,\r(2)))2


=  eq \f(1,2) +  eq \f(1,2)  =  eq \f(1 + 1,2)


=  eq \f(2,2) = 1


( sin2( + cos2( = 1 (cÖgvwYZ)
eq \o((((,cÖkœ(19) tanA + sinA = m Ges tanA − sinA = n

[Kzwgj­v †evW©-2016 ( cÖkœ bs 7]
K.
cÖgvY Ki †h, tan2A. sin2A = mn.
2
L.
†`LvI †h, m2 − n2 = 4 eq \r(mn).
4
M.
cÖgvY Ki †h, secA =  eq \r(mn). cosec2A.
4
19 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, 

tanA + sinA = m 


tanA – sinA = n 


GLb,  tan2A. sin2A 


= tan2A.(1 – cos2A)    [( sin2A + cos2A = 1] 


= tan2A – tan2A.cos2A 


= tan2A –  eq \f(sin2A,cos2A). cos2A 


= tan2A – sin2A 


= (tanA + sinA) (tanA – sinA) 


= mn                          [gvb ewm‡q]
(   tan2A.sin2A = mn (cÖgvwYZ) 
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 Gi Abyiƒc| c„ôv-183
eq \o((,M)
ÔLÕ †_‡K cvB, m2 – n2 = 4 eq \r(mn) 

ev, 
(tanA + sinA)2 – (tanA – sinA)2 = 4 eq \r(mn)     [m, n Gi gvb ewm‡q] 

ev, 
4tanA sinA = 4 eq \r(mn)          [( (a + b)2 – (a – b)2 = 4ab] 


ev, 
tanA.sinA =  eq \r(mn)                 [4 Øviv fvM K‡i] 

ev, 
 eq \f(sinA,cosA).sinA =  eq \r(mn) 


ev, 
 eq \f(sin2A,cosA) =  eq \r(mn) 


ev, 
 eq \f(1,cosA) =  eq \f(\r(mn),sin2A) 


ev, 
secA =  eq \r(mn).  eq \f(1,sin2A) 


( 

secA =  eq \r(mn) cosec2A  (cÖgvwYZ) 
eq \o((((,cÖkœ(20)
[wm‡jU †evW©-2016 ( cÖkœ bs 7]  
BC =  eq \r(3) †m.wg., (B = GK mg‡KvY, (ACB = 30(.

K.
AB I AC evûi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(1,2 ( sin2A) +  eq \f(1,2 + tan2A) = 1.
4
M.
DÏxcK Abymv‡i ( †Kv‡Yi mv‡c‡¶ hw` 2. eq \b()
2 + 3. eq \f(AB,AC) ( 3 = 0 nq, Z‡e †`LvI †h, ( = 60(|
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)  

†`Iqv Av‡Q, BC =  eq \r(3) †m.wg., (B = GK mg‡KvY I (ACB = 30( 


cos (ACB =  eq \f(BC,AC) 


ev, 
cos30( =  eq \f(\r(3),AC) 


ev, 
 eq \f(,2)
 =  eq \f(,AC)


ev, 
 eq \f(1,2) =  eq \f(1,AC)

( 
AC = 2 †m.wg. (Ans.)

Avevi, sin(ACB =  eq \f(AB,AC) 


ev, 
sin30( =  eq \f(AB,2) 


ev, 
 eq \f(1,2) =  eq \f(AB,2) 


( 
AB = 1 †m.wg. (Ans.)
eq \o((,L) wPÎ †_‡K cvB, 

sinA =  eq \f(BC,AC) .......... (i) 


(
sinA =  eq \f(\r(3),2)    [( BC =  eq \r(3) I AC = 2] 


Avevi, tanA =  eq \f(BC,AB)  ........... (ii)


tanA =  eq \f(\r(3),1)    [( BC =  eq \r(3) I AB = 1] 


(
 tanA =  eq \r(3) 


GLb,  eq \f(1,2 – sin2A) +  eq \f(1,2 + tan2A) =  eq \f(1,2 – \b(\f(\r(3),2))2) +  eq \f(1,2 + (\r(3))2) 



=  eq \f(1,2 – \f(3,4)) +  eq \f(1,2 + 3) 


=  eq \f(1,\f(8 – 3,4)) +  eq \f(1,5) 


=  eq \f(1,\f(5,4)) +  eq \f(1,5) 


=  eq \f(4,5) +  eq \f(1,5)  


=  eq \f(4 + 1,5) 


=  eq \f(5,5)  = 1


( 
 eq \f(1,2 – sin2A) +  eq \f(1,2 + tan2A) = 1 (cÖgvwYZ)
eq \o((,M)
wPÎvbyhvqx, sin( =  eq \f(BC,AC)  Ges cos( =  eq \f(AB,AC) 


†`Iqv Av‡Q,  2 eq \b(\f(BC,AC))2 + 3. eq \f(AB,AC) – 3 = 0 


(
2(sin()2 + 3.cos( – 3 = 0 


ev, 
2sin2( + 3cos( – 3 = 0 


ev, 
2(1 – cos2() + 3cos( – 3 = 0 


ev, 
2 – 2cos2( + 3cos( – 3 = 0 


ev, 
–2cos2( + 3cos( – 1 = 0


ev, 
2cos2( – 3cos( + 1 = 0 


ev, 
2cos2( – 2cos( – cos( + 1 = 0 


ev, 
2cos( (cos( – 1) – 1(cos( – 1) = 0 


ev, 
(cos( – 1) (2cos( – 1) = 0 


(
cos( – 1 = 0
A_ev, 2cos( – 1 = 0 


ev, cos( = 1
ev, 2cos( = 1 


ev, cos( = cos0(
ev, cos( =  eq \f(1,2) 


ev, ( = 0(, hv MÖnY‡hvM¨ bq|
ev, cos( = cos60( ev, ( = 60( 


( ( = 60( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(21) tan( + sin( = m Ges tan( – sin( = n.
 
[h‡kvi †evW©-2016 ( cÖkœ bs 7]  
K.
DÏxc‡Ki Av‡jv‡K †`LvI †h, m + n = 2 sec(.sin(. 
2
L.
cÖgvY Ki †h, m2 – n2 = 4  eq \r(mn). 
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 – \r(3)) n‡j, ( Gi gvb wbY©q Ki, †hLv‡b 0( < ( < 90(. 
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


tan( + sin( = m......... (i)

Ges tan( ( sin( = n ........ (ii)


(i) I (ii) †hvM K‡i cvB,

tan( + sin( + tan( ( sin( = m + n

ev, 
2tan( = m + n

ev, 
m + n = 2tan(

ev,
m + n = 2. eq \f(sin(,cos()

ev, 
m + n = 2. eq \f(1,cos().sin(

( 
m + n = 2sec(.sin( (†`Lv‡bv n‡jv)
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 Gi `ªóe¨| c„ôv-183
eq \o((,M) †`Iqv Av‡Q,  eq \f(m,n) =  eq \f(2 + ,2 (  eq \r(3))


ev,
 eq \f(tan( + sin(,tan( ( sin() =  eq \f(2 + ,2 (  eq \r(3))
     [cÖ`Ë]

ev, 
 eq \f(tan( + sin( + tan( ( sin(,tan( + sin( ( tan( + sin() =  eq \f(2 +  + 2 (  eq \r(3),2 +  eq \r(3) ( 2 +  eq \r(3))
 
[†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2 tan(,2 sin() =  eq \f(4,2)


ev, 
 eq \f(tan(,sin() =  eq \f(2,)


ev, 
 eq \f(sin(,cos() .  eq \f(1,sin() =  eq \f(2,)


ev, 
 eq \f(1,cos() =  eq \f(2,)


ev, 
cos( =  eq \f(,2)


ev, 
cos( = cos 30(

(  
( = 30( (Ans.)
eq \o((((,cÖkœ(22) (ABC-G (B = 90(, (A = x ( y, (C = x + y, AB =  eq \r(3), BC = 1.


[ewikvj †evW©-2016 ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K  eq \f(cosec2A ( sec2A,cos2A ( sin2A) Gi gvb wbY©q Ki|
4
M.
x I y Gi gvb wbY©q Ki|
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)  

†`Iqv Av‡Q,  (ABC G (B = 90(, AB =  eq \r(3), BC = 1


wc_v‡Mviv‡mi Dccv`¨ Abymv‡i cvB,

AC2 = AB2 + BC2 = ( eq \r(3))2 + 12  = 3 + 1 = 4


( 
AC = (2


†h‡nZz ˆ`N©¨ FbvÍK n‡Z cv‡i bv|

( 
AC Gi ˆ`N©¨ 2 GKK (Ans.)
eq \o((,L)
†`Iqv Av‡Q, (ABC -G AB =  eq \r(3), BC = 1


ÔKÕ †_‡K cvB, AC = 2


(ABC-G sinA =  eq \f(BC,AC)

ev, sinA =  eq \f(1,2) ev,  eq \f(1,sinA) = 2

( 
cosecA = 2 

Avevi, cosA =  eq \f(AB,AC)

( 
cosA =  eq \f(\r(3),2)  


ev,
 eq \f(1,cosA) =  eq \f(2,\r(3)) 


(
 secA =  eq \f(2,\r(3))

cÖ`Ë ivwk =  eq \f(cosec2A − sec2A,cos2A − sin2A) 




=  eq \f(22 – \b(\f(2,\r(3)))2,\b(\f(\r(3),2))2 – \b(\f(1,2))2)



=  eq \f(4 – \f(4,3),\f(3,4) – \f(1,4)) =  eq \f(\f(12 – 4,3),\f(3 – 1,4)) 



=  eq \f(\f(8,3),\f(2,4)) =  eq \f(8,3)   eq \f(4,2) 



=  eq \f(16,3) (Ans.) 

eq \o((,M)
(ABC-G AB =  eq \r(3), BC = 1


tanA =  eq \f(BC,AB)

( 
tan (x − y) =  eq \f(1,\r(3)) [( (A = x – y] 


ev, 
tan (x − y) = tan 30(

( 
x − y = 30( ......... (i)


Avevi, tanC =  eq \f(AB,BC)

ev, 
tan (x + y) =  eq \f(\r(3),1) [( (C = x + y]


ev, 
tan (x + y) = tan 60(

( 
x + y = 60( ......... (ii)


mgxKiY (i) I (ii) †hvM K‡i cvB,


2x = 90( 


( x = 45(

x Gi gvb (ii) bs G ewm‡q cvB,


45( + y = 60( 


(  y = 15(

(  x = 45( I y = 15( (Ans.)
eq \o((((,cÖkœ(23) cos2( + 1 = sec2( 
 
[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj ( cÖkœ bs 9]  
K.
†`LvI †h,  eq \f(cos2(,1 + cos2() = sin2(
2
L.
cÖgvY Ki †h, cot4( ( cot2( = 1 Ges tan4( + tan2( = 1
4
M.
†`LvI †h, sin2( + sec2( = 2 Ges 1 ( tan2( = sin2(
4
23 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cos2( + 1 = sec2(

∴
 eq \f(cos2(,1 + cos2() =  eq \f(1 + cos2( ( 1,1 + cos2()



=  eq \f(1 + cos2(,1 + cos2() (  eq \f(1,1 + cos2()



= 1 (  eq \f(1,sec2()    [( 1 + cos2( = sec2(]



= 1 ( cos2(



= sin2(

∴
 eq \f(cos2(,1 + cos2() = sin2( (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, cos2( + 1 = sec2(

ev,
cos2( = sec2( ( 1

ev,
cos2( = tan2(

ev,
 eq \f(1,sec2() = tan2(

ev,
 eq \f(1,1 + tan2() = tan2(

∴
tan4( + tan2( = 1 (cÖgvwYZ)

ev,
 eq \f(1,cot4() +  eq \f(1,cot2() = 1

ev,
 eq \f(1 + cot2(,cot4() = 1

ev,
cot4( = 1 + cot2(

∴
cot4( ( cot2( = 1 (cÖgvwYZ)
eq \o((,M)
sin2( + sec2( = sin2( + cos2( + 1




= 1 + 1 = 2 (†`Lv‡bv n‡jv)

Avevi, 1 ( tan2( = 1 ( (sec2( ( 1)




= 1 ( sec2( + 1




= 2 ( 1 ( cos2(



= 1 ( cos2(



= sin2( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(24) (ABC G (B = 90(, (A = x + y


(C = x ( y = (( Ges cot( =  eq \r(3) 
 
[ivRkvnx K¨v‡WU K‡jR, ivRkvnx ( cÖkœ bs 8]  
K.
 eq \f(cosec2( ( sec2(,cosec2( + sec2()  Gi gvb wbY©q Ki|
2
L.
x I y Gi gvb wbY©q Ki|
4
M.
(†Kv‡Yi wÎ‡KvYwgwZK AbycvZ wbY©q Ki|
4
24 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


cot( =  eq \r(3) 


ev,  eq \f(cos(,sin()  =  eq \r(3) 


ev,  eq \f(cosec(,sec() =  eq \r(3)   [( sin( =  eq \f(1,cosec()  Ges cos( =  eq \f(1,sec() ]


ev,  eq \f(cosec2(,sec2() = 3



ev,  eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(3 ( 1,3 + 1) =  eq \f(2,4) 


(  eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(1,2)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

cot( =  eq \r(3) 

ev, cot( = cot30(

ev, ( = 30(

ev, (C = x ( y = ( = 30( 


( x ( y = 30( ...................... (i)


Ges (A = x + y = 90( ( 30( = 60( 


( x + y = 60( .................. (ii)


mgxKiY (i) I (ii) †hvM K‡i cvB,


2x = 90( ( x =  eq \f(90(,2) = 45(

(ii) bs †_‡K cvB, y = 60( ( x



= 60( ( 45( = 15(

( x I y Gi gvb h_vµ‡g 45( I 15( (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB, ( = 30(

AZtci, cvV¨eB‡qi Abykxjbx-9.2 Gi Aby‡”Q` Òwe‡kl wKQy †Kv‡Yi wÎ‡KvYwgwZK AbycvZÓ `ªóe¨| c„ôv-186
eq \o((((,cÖkœ(25) cot( + cos( = p Ges cot( ( cos( = q
 
[cvebv K¨v‡WU K‡jR, cvebv ( cÖkœ bs 7]  
K.
q = 0 n‡j ( Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, p2 ( q2 = 4 eq \r(pq) 
4
M.
 eq \f(p,q)  = 3 Ges ( m~²‡KvY n‡j ( Gi gvb wbY©q Ki|
4
25 bs cÖ‡kœi mgvavb
eq \o((,K)
kZ©g‡Z, q = 0


ev, cot( ( cos( = 0

ev,  eq \f(cos(,sin() ( cos( = 0


( cos(  eq \b(\f(1,sin() ( 1)  = 0


nq,
cos( = 0
A_ev,  eq \f(1,sin() ( 1 = 0


ev, cos( = cos 90(
ev, sin( =  1 = sin 90(

( ( = 90(

( wb‡Y©q gvb, ( = 90(
eq \o((,L)
m„Rbkxj 1(M) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q,  eq \f(p,q)  = 3



ev,  eq \f(cot( + cos(,cot( ( cos() = 3; †hLv‡b ( m~²‡KvY


ev,  eq \f(cot( + cos( + cot( ( cos(,cot( + cos( ( cot( + cos() =  eq \f(3 + 1,3 ( 1) [†hvRb-we‡qvRb]


ev,  eq \f(2 cot(,2 cos() =  eq \f(4,2) 


ev,  eq \f(cos(,sin( . cos() = 2


ev, cosec( = cosec 30(


∴
( = 30( (Ans.)
eq \o((((,cÖkœ(26) cot( + cos( = m Ges cot( ( cos( = n;


( = tanA + sinA, ( = tanA ( sinA

 
[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 7]  
K.
†`LvI †h, mn = cot2(cos2(
2
L.
cÖgvY Ki †h, (2 ( (2 = 4eq \r((()
4
M.
wP‡Îi mvnv‡h¨ cÖgvY Ki †h,  eq \f(sin2( + 1,sin2( ( 1) =  eq \f(p + 3,p ( 1) 
4
26 bs cÖ‡kœi mgvavb
eq \o((,K)
evgc¶ = mn



= (cot( + cos() (cot( ( cos()


= cot2( ( cos2(


=  eq \f(cos2(,sin2() ( cos2(


= cos2(  eq \b(\f(1,sin2() ( 1)


= cos2( (cosec2( ( 1)



= cos2(cot2(


= Wvbc¶

( mn = cos2(cot2( (†`Lv‡bv n‡jv)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183
eq \o((,M)
wPÎvbymv‡i, (ABC-G,


sin( =  eq \f(AB,AC) 


ev, sin( =  eq \f(\r(1 + p),\r(2)) 


ev, sin2( =  eq \f(1 + p,2) 


ev,  eq \f(sin2( + 1,sin2( ( 1) =  eq \f(1 + p + 2,1 + p ( 2)   [†hvRb-we‡qvRb]


(  eq \f(sin2( + 1,sin2( ( 1) =  eq \f(p + 3,p ( 1)  (cÖgvwYZ)
eq \o((((,cÖkœ(27) f(x) = sinx
 
[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v ( cÖkœ bs 7]  
K.
 eq \f(1 ( tan2(,1 + tan2() Gi gvb wbY©q Ki| hLb ( = 30(
2
L.
{f(x)}4 + {f(x)}2 = 1 n‡j cÖgvY Ki †h,

 eq \b\bc\{(\f(f(x),f(90( ( x)))4  (  eq \b\bc\{(\f(f(x),f(90( ( x)))2  = 1
4
M.
mgvavb Ki : 2{f(90( ( ()}2 + 3f(() ( 3 = 0 †hLv‡b ( m~²‡KvY|
4
27 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ( = 30(

cÖ`Ë ivwk =  eq \f(1 ( tan2(,1 + tan2()



=  eq \f(1 ( tan230(,1 + tan230()



=  eq \f(1 ( \b(\f(1,\r(3)))2,1 + \b(\f(1,\r(3)))2) =  eq \f(1 ( \f(1,3),1 + \f(1,3))



=  eq \f(\f(3 ( 1,3),\f(3 + 1,3)) =  eq \f(2,4) =  eq \f(1,2)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, f(x) = sinx


( f(90( ( x) = sin (90( ( x) = cosx


cÖkœg‡Z, {f(x)}4 + {f(x)}2 = 1


ev,
sin4x + sin2x = 1

ev,
sin4x = 1 ( sin2x

ev,
sin4x = cos2x

ev,
 eq \f(sin4x,cos4x) =  eq \f(cos2x,cos4x)

ev,
 eq \b(\f(sinx,cosx))4  =  eq \f(1,cos2x) = sec2x

ev,
 eq \b(\f(sinx,cosx))4 = 1 + tan2x

ev,
 eq \b(\f(sinx,cosx))4 ( tan2x = 1

ev,
 eq \b(\f(sinx,cosx))4 (  eq \b(\f(sinx,cosx))2  = 1


∴
 eq \b\bc\{(\f(f(x),f(90( ( x)))4  (  eq \b\bc\{(\f(f(x),f(90( ( x)))2  = 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 2{f(90( ( ()}2 + 3f(() ( 3 = 0 †hLv‡b ( m~²‡KvY

∴
2 cos2( + 3 sin( ( 3 = 0


AZtci cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-14(N) `ªóe¨| c„ôv-192
eq \o((((,cÖkœ(28)  x = tan( + sin(, y = tan( ( sin(, z = cos2( ( sin2(
 
[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v ( cÖkœ bs 9]  
K.
secA ( tanA =  eq \r(3) +  eq \r(2) n‡j secA + tanA Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, (x + y)2 =  eq \f(16xy,(x ( y)2)
4
M.
z = 2 ( 5 cos( n‡j ( Gi gvb wbY©q Ki| †hLv‡b ( m~²‡KvY|
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, sec2A ( tan2A = 1


ev,
(secA + tanA) (secA ( tanA) = 1

ev,
secA + tanA =  eq \f(1,secA ( tanA)

∴
secA + tanA =  eq \f(1, +  eq \r(2))




=  eq \f(( (  eq \r(2)),( eq \r(3) +  eq \r(2)) ( eq \r(3) (  eq \r(2)))




=  eq \f( (  eq \r(2),( eq \r(3))2 ( ( eq \r(2))2)
 




=  eq \f( (  eq \r(2),3 ( 2)




=  eq \r(3) (  eq \r(2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, x = tan( + sin(

Ges y = tan( ( sin(

( 
x + y = 2tan(

Ges x ( y = 2sin(

(
 (x + y)2 (x ( y)2 = (2tan()2 (2 sin()2 



= 4 tan2( . 4 sin2(


= 16 tan2( sin2(


= 16tan2( (1 ( cos2()



= 16(tan2( ( tan2( cos2()



= 16eq \f(sin2(,cos2() eq \b(tan2( ( ( cos2() 



= 16(tan2( ( sin2()



= 16(tan( + sin() (tan( ( sin()



= 16xy [gvb ewm‡q]

( (x + y)2 =  eq \f(16xy,(x ( y)2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, z = cos2( ( sin2(

cÖkœg‡Z, z = 2 ( 5 cos(

ev,
cos2( ( sin2( = 2 ( 5 cos(

ev, 
cos2( ( (1 ( cos2() = 2 ( 5 cos( 

ev, 
cos2( ( 1 + cos2( = 2 ( 5 cos(

ev, 
2 cos2( ( 1 = 2 ( 5 cos(

ev, 
2cos2( + 5cos( ( 1 ( 2 = 0

ev, 
2cos2( + 5cos( ( 3 = 0

ev,
 2 cos2( + 6cos( ( cos( ( 3 = 0

ev, 
2cos( (cos( + 3) ( 1(cos( + 3) = 0

ev,
 (cos( + 3) (2 cos( ( 1) = 0

 ev,
cos( + 3 = 0
A_ev, 2 cos( ( 1 = 0

ev, 
cos(= ( 3 
ev, 
2 cos( = 1


[wKš—y, cos(  ( ( 3,
ev, 
cos ( =  eq \f(1,2) 

KviY, (1 ( cos( ( 1]
ev, 
cos ( = cos 60( 



( 
( = 60(

( 
( = 60( (Ans.) 
eq \o((((,cÖkœ(29) x = sin(, y = cos(, r = tan( †hLv‡b ( m~²‡KvY|
 
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 7]  
K.
r =  eq \r((3)(1) n‡j ( Gi gvb wbY©q Ki|
2
L.
x + y =  eq \r(2)y n‡j cÖgvY Ki †h, y ( x =  eq \r(2)x.
4
M.
7x2 + 3y2 = 4 n‡j †`LvI †h, tan( =  eq \f(1,\r(3)).
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tan( = r


GLb, r = eq \r( \s\do2((3)– 1))

ev, 
tan( = eq \r( \s\do2((3)– 1))

ev, 
tan( = eq \r(\f(1,3))

ev, 
tan( = eq \f(1,\r(3))

ev, 
tan( = tan30(

(
( = 30( (Ans.)

eq \o((,L)
†`Iqv Av‡Q, x + y =  eq \r(2)y


ev, sin( + cos( =  eq \r(2)cos(

ev, sin( =  eq \r(2)cos( ( cos(

ev, sin( =  eq \b(\r(2) ( 1) cos(

ev,  eq \b(\r(2) + 1)sin( =  eq \b(\r(2) + 1)

 eq \b(\r(2) ( 1) cos(


ev,  eq \r(2)sin( + sin( =  eq \b\bc\{(\b(\r(2))2 ( 12) cos(

ev,  eq \r(2)sin( + sin( = (2 ( 1)cos(

ev,  eq \r(2)sin( = cos( ( sin(

ev,  eq \r(2)x = y ( x


( y ( x =  eq \r(2)x (cÖgvwYZ)
eq \o((,M) 
†`Iqv Av‡Q, sin( = x,



cos( = y

GLb, 7x2 + 3y2 = 4


ev, 
7sin2( + 3cos2( = 4


ev, 
7sin2( + 3(1 – sin2() = 4


ev, 
7 sin2( + 3 – 3sin2( = 4


ev, 
4 sin2( + 3 = 4


ev, 
4 sin2( = 4 – 3


ev, 
4 sin2( = 1


ev, 
sin2( = eq \f(1,4)

ev, 
sin( = eq \r(\f(1,4))

ev, 
sin( = eq \f(1,2); [( m~²‡KvY]


ev, 
sin( = sin30( 


(
( = 30(

evgc¶ = tan( 



= tan30( 




= eq \f(1,\r(3)) = Wvbc¶

( 
tan( = eq \f(1,\r(3)) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(30) x = sin( Ges y = cos(
 
[wm‡jU K¨v‡WU K‡jR, wm‡jU ( cÖkœ bs 7]  
K.
†`LvI †h, eq \f(y,x)  eq \r(1 ( y2) = y
2
L.
x + y = eq \r(2)y n‡j †`LvI †h, y ( x = eq \r(2)x
4
M.
mgvavb Ki : x + y = 1 hLb 0( ( ( ( 180(.
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
evgc¶ =  eq \f(y,x) 

eq \r(1 ( y2)


=  eq \f(cos(,sin()   eq \r(1 ( cos2() 


=  eq \f(cos(,sin() 

 eq \r(sin2() 


=  eq \f(cos(,sin() . sin(


= cos( = y = Wvbc¶

(  eq \f(y,x) 

eq \r(1 ( y2) = y (†`Lv‡bv n‡jv)
eq \o((,L)
m„Rbkxj 29(L) bs mgvavb `ªóe¨|
eq \o((,M)
x + y = 1 hLb 0( ( ( ( 180(

ev, sin( + cos( = 1


ev, 
cos( = 1 ( sin(

ev, 
cos2( = (1 ( sin()2  [eM© K‡i]

ev, 
cos2( = 1 ( 2sin( + sin2(

ev, 
1 ( sin2( = 1 ( 2 sin( + sin2(

ev, 
1 ( 2sin( + sin2( – 1 + sin2( = 0


ev, 
2 sin2( (  2sin( = 0


ev,  
2 sin( (sin( ( 1) = 0


ev, 
sin( (sin( ( 1) = 0

	nq, 
sin( = 0

sin( = sin0(
( 
( = 0( 


	A_ev, sin( ( 1 = 0
ev, 
sin( = 1

ev, 
sin( = sin90(  ( ( = 90(



( 
( = 0( ev 90( (Ans.)

eq \o((((,cÖkœ(31) p = tan( + sin(, q = tan( ( sin( Ges r = cos4( ( sin4(
 
[ewikvj K¨v‡WU K‡jR, ewikvj ( cÖkœ bs 7]  
K.
cÖgvY Ki †h,  eq \f(1,2 ( sin2A) +  eq \f(1,2 + tan2A) = 1.
2
L.
cÖgvY Ki †h, (p + q)2 = 16pq(p ( q)(2.
4
M.
r = 2 ( 5cos( n‡j ( Gi gvb wbY©q Ki| †hLv‡b ( m~²‡KvY|
4
31 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-8 `ªóe¨| c„ôv-182
eq \o((,L)
p + q = tan( + sin( + tan( ( sin( = 2tan(

p ( q = tan( + sin( ( tan( + sin( = 2sin(

evgc¶ = (p + q)2


= (2tan()2 = 4tan2(

Wvbc¶ = 16pq(p ( q)(2


= 4pq.4(p ( q)(2


= {(p + q)2 ( (p ( q)2}.4(2sin()(2


= {(2tan()2 ( (2sin()2}.4. eq \f(1,4sin2()


= (4tan2( ( 4sin2() .  eq \f(1,sin2()


= 4  eq \b(\f(sin2(,cos2() . \f(1,sin2() ( 1)


= 4  eq \b(\f(1,cos2() ( 1)


= 4(sec2( ( 1) = 4tan2(

( evgc¶ = Wvbc¶

( (p + q)2 = 16pq(p ( q)(2 (cÖgvwYZ)
eq \o((,M)
kZ©g‡Z, r = 2 ( 5cos(; ( m~²‡KvY

ev, cos4( ( sin4( = 2 ( 5cos(

ev, (cos2( ( sin2()(cos2( + sin2() = 2 ( 5cos(

ev, (cos2( ( sin2().1 = 2 ( 5cos(

ev, cos2( ( sin2( = 2 ( 5cos(

ev,
cos2( ( (1 ( cos2() = 2 ( 5 cos( 

ev,
cos2( ( 1 + cos2( = 2 ( 5 cos(

ev,
2 cos2( ( 1 = 2 ( 5 cos(

ev,
2cos2( + 5cos( ( 1 ( 2 = 0

ev,
2cos2( + 5cos( ( 3 = 0

ev,
2 cos2( + 6cos( ( cos( ( 3 = 0

ev,
2cos( (cos( + 3) ( 1(cos( + 3) = 0

ev, 
(cos( + 3) (2 cos( ( 1) = 0

nq, 
cos( + 3 = 0
A_ev, 2 cos( ( 1 = 0

ev, 
cos(= ( 3 
ev, 2 cos( = 1

[wKš—y, cos(  ( ( 3,
ev, cos ( =  eq \f(1,2) 

KviY, (1 ( cos( ( 1]
ev, cos ( = cos 60( 


( ( = 60(

( 
wb‡Y©q mgvavb: ( = 60(.
eq \o((((,cÖkœ(32) tan( + sin( = m Ges tan( ( sin( = n


[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 7]  
K.
cÖgvY Ki †h, tan2( . sin2( = mn.
2
L.
†`LvI †h,  eq \f(1,16) (m4 ( 2m2n2 + n4) = mn.
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3)) n‡j, ( Gi gvb wbY©q Ki| †hLv‡b 0( < ( < 90(
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 19(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, tan( + sin( = m




tan( ( sin( = n


(
m2 ( n2 = (tan( + sin()2 ( (tan( ( sin()2 




= 4 tan( sin( [( (a + b)2 ( (a ( b)2 = 4ab]


GLb,

evgc¶ =  eq \f(1,16) (m4 ( 2m2n2 + n4)




=  eq \f(1,16) (m2 ( n2)2



=  eq \f(1,16) (4 tan( sin()2 




=  eq \f(16,16) tan2( sin2(



= tan2( (1 ( cos2()




= tan2( ( tan2( . cos2(



= tan2( ( sin2(



= (tan( + sin() (tan( ( sin()




= mn




= Wvbc¶



(
 eq \f(1,16) (m4 ( 2m2n2 + n4) = mn (†`Lv‡bv n‡jv) 

eq \o((,M)
m„Rbkxj 21(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(33) tan( + sin( = m, tan( ( sin( = n Ges (A = 60(
 
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]  
K.
gvb wbY©q Ki :  eq \f(1 – tan2A,1 + tan2A) + sin2A
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn)
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3)) n‡j, ( Gi gvb wbY©q Ki; †hLv‡b 0( < ( < 90(.
4
33 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, (A = 60(

cÖ`Ë ivwk =  eq \f(1 ( tan2A,1 + tan2A) + sin2A




=  eq \f(1 – tan260(,1 + tan260() + sin260(



=  eq \f(1– (\r(3))2,1 + (\r(3))2) +  eq \b(\f(\r(3),2))2



=  eq \f(1 – 3,1 + 3) +  eq \f(3,4)



=  eq \f(–2,4) +  eq \f(3,4)



=  eq \f(–2 + 3,4)



=  eq \f(1,4) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183
eq \o((,M)
m„Rbkxj 21(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(34) (ABC-G (C = 90( Ges cotA =  eq \f(1,\r(3))
 
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv ( cÖkœ bs 7]  
K.
secA + tanA =  eq \f(3,2) n‡j tanA ( secA Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(sinA,1 ( cosA) +  eq \f(1 ( cosA,sinA) = 2 cosecA
4
M.
hw` (A = m + n, (B = m ( n nq, Z‡e m I n Gi gvb wbY©q Ki|
4
34 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

secA + tanA =  eq \f(3,2) ... ... (i)


Avgiv Rvwb,


sec2A ( tan2A = 1


ev,
(secA + tanA) (secA ( tanA) = 1


ev,
 eq \f(3,2) ( (secA ( tanA) = 1


ev,
secA ( tanA =  eq \f(2,3)

(
tanA ( secA = (  eq \f(2,3) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


cotA =  eq \f(1,\r(3)) = cot60(

( 
A = 60( 


(
sinA =  eq \f(\r(3),2) Ges cosA =  eq \f(1,2)

( evgc¶ =  eq \f(sinA,1 ( cosA) +  eq \f(1 ( cosA,sinA)


=  eq \f(\f(\r(3),2),1 ( \f(1,2)) +  eq \f(1 ( \f(1,2),\f(\r(3),2)) 


=  eq \f(\f(\r(3),2),\f(1,2)) +  eq \f(\f(1,2),\f(\r(3),2)) 


=  eq \f(\r(3),2) ( 2 +  eq \f(1,2) (  eq \f(2,\r(3)) 


=  eq \r(3) +  eq \f(1,\r(3)) 


=  eq \f(3 + 1,\r(3)) 


=  eq \f(4,\r(3)) 

Wvbc¶ = 2 cosecA 



=  eq \f(2,sinA) =  eq \f(2,\f(\r(3),2)) =  eq \f(4,\r(3)) 

(
 eq \f(sinA,1 ( cosA) +  eq \f(1 ( cosA,sinA) = 2 cosecA (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


cotA =  eq \f(1,\r(3)) 


(
A = 60(

myZivs B = 90( ( 60( = 30( [†h‡nZz (C = 90(]


cÖkœg‡Z, m + n = 60( ... ... (i)



m ( n = 30( ... ... (ii)


†hvM K‡i cvB, 2m = 90(


(
m = 45(

(i) bs n‡Z cvB, n = 60( ( m = 60( ( 45( = 15(

( m = 45(, n = 15( (Ans.)
eq \o((((,cÖkœ(35) cot( + cos( = m Ges cot( ( cos( = n.
 
[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv ( cÖkœ bs 7]  
K.
DÏxc‡Ki Av‡jv‡K †`LvI †h,  eq \f(m + n,m ( n) = cosec(.
2
L.
cÖgvY Ki †h, m2 = n2 + 4 eq \r(mn).
4
M.
m(2 (  eq \r(3)) = n(2 +  eq \r(3)) n‡j, ( Gi gvb wbY©q Ki, †hLv‡b, 0( < ( < 90(.
4
35 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cot( + cos( = m



cot( ( cos( = n


GLb,  eq \f(m + n,m ( n)


=  eq \f(cot( + cos( + cot( ( cos(,cot( + cos( ( cot( + cos()


=  eq \f(2 cot(,2 cos()


=  eq \f(cos(,sin() (  eq \f(1,cos()


=  eq \f(1,sin()


= cosec( (†`Lv‡bv n‡jv)
eq \o((,L)
GLb, m2 ( n2

= (cot( + cos()2 ( (cot( ( cos()2 [gvb ewm‡q]

= 4 cot( cos(

= 4  eq \r(cot2( cos2()

= 4  eq \r(cot2( (1 ( sin2())

= 4  eq \r(cot2( ( cot2( ( sin2()

= 4  eq \r(cot2( ( \f(cos2(,sin2() ( sin2()

= 4  eq \r(cot2( ( cos2()

= 4  eq \r((cot( + cos()(cot( ( cos())

= 4  eq \r(mn)

ev, 
m2 ( n2 = 4 eq \r(mn)

( m2 = n2 + 4 eq \r(mn) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, m(2 (  eq \r(3)) = n(2 +  eq \r(3))


ev,
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3))

ev,
 eq \f(cot( + cos(,cot( ( cos() =  eq \f(2 + \r(3),2 ( \r(3)) [gvb ewm‡q]

ev, 
 eq \f(cot( + cos( + cot( ( cos(,cot( + cos( ( cot( + cos() =  eq \f(2 + \r(3) + 2 ( \r(3),2 + \r(3) ( 2 + \r(3))

[†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2 cot(,2 cos() =  eq \f(4,2\r(3))

ev, 
 eq \f(\f(cos(,sin(),cos() =  eq \f(2,\r(3))

ev, 
 eq \f(cos(,sin() (  eq \f(1,cos() =  eq \f(2,\r(3))

ev, 
 eq \f(1,sin() =  eq \f(2,\r(3))

ev, 
sin( =  eq \f(\r(3),2)

ev, 
sin( = sin60(

( 
( = 60(  [( 0( < ( < 90(]


Ans: ( = 60(
eq \o((((,cÖkœ(36) secB = x, tanB = y Ges cosecA ( cotA =  eq \f(4,3), †hLv‡b A, B m~²‡KvY|
 
[gwbcyi D”P we`¨vjq I K‡jR, XvKv ( cÖkœ bs 7]  
K.
cosec( = 2 n‡j cot( Gi gvb wbY©q Ki|
2
L.
 eq \f(x ( y,x + y) =  eq \f(2 ( \r(3),2 + \r(3)) n‡j †`LvI †h, B = 60(
4
M.
DÏxc‡Ki Z_¨ n‡Z sinA + cosA Gi gvb wbY©q Ki|
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 3(K)bs mgvavb `ªóe¨|

AZtci,   eq \f(1,cot() =  eq \f(1,\r(3))

( cot( =  eq \r(3) (Ans.)
eq \o((,L)
m„Rbkxj 3(L)bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 3(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(37) sin( = p, cos( = q, †hLv‡b ( m~²‡KvY|
 
[exi‡kÖô b~i †gvnv¤§` cvewjK K‡jR, XvKv ( cÖkœ bs 7]  
K.
 eq \f(p,q) =  eq \f(1,\r(3)) n‡j, ( Gi gvb wbY©q Ki|
2
L.
p + q =  eq \r(2) n‡j cÖgvY Ki †h, ( = 45(|
4
M.
†`LvI †h, (tan( + sec()2 =  eq \f(1 + p,1 ( p)|
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


 eq \f(p,q) =  eq \f(1,\r(3))

ev,
 eq \f(sin(,cos() =  eq \f(1,\r(3))

ev,
tan( =  eq \f(1,\r(3))

ev,
tan( = tan30(

(
( = 30( (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


sin( = p, cos( = q Ges p + q = eq \r(2)

ev, sin( + cos( = eq \r(2)



ev, sin( = eq \r(2) – cos(

ev, sin2( = (eq \r(2) – cos()2


ev, 1 –  cos2( = 2 – 2eq \r(2)cos( + cos2(

ev, 1 – cos2( – 2 + 2eq \r(2)cos( – cos2( = 0


ev, – 2 cos2( + 2eq \r(2)cos( – 1 = 0


ev, 2cos2( – 2eq \r(2)cos( + 1 = 0


ev, (eq \r(2)cos( – 1)2 = 0


ev, eq \r(2)cos( – 1 = 0


ev, eq \r(2)cos( = 1


ev, cos( = eq \f(1,\r(2))

ev, cos( = cos45(

( ( = 45( (cÖgvwYZ)

eq \o((,M)
evgc¶
= (tan ( + sec ()2


=  eq \b(\f(sin (,cos () + \f(1,cos ())2 

 eq \b\bc\[(( tan( = \f(sin (,cos () Ges sec ( = \f(1,cos ()) 


=  eq \b(\f(1 + sin (,cos ())2 =  eq \f((1 + sin ()2,cos2 () 


=  eq \f((1 + sin ()2,1 ( sin2 ()  [( cos2( = 1 – sin2(]



=  eq \f((1 + sin ()2,(1 + sin ()(1 ( sin ()) 


[ n‡i a2 – b2 = (a + b) (a – b) m~Î cÖ‡qvM K‡i] 


=  eq \f((1 + sin ()(1 + sin (),(1 + sin ()(1 ( sin ()) 


=  eq \f(1 + sin (,1 ( sin () 


= Wvbc¶

( (tan( + sec()2 =  eq \f(1 + p,1 ( p) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(38) x = tan( + sin(, y = tan( ( sin( Ges z = cos2( ( sin2(.
 
[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 7]   
K.
†`LvI †h, tan( + cot( = sec( . cosec(
2
L.
cÖgvY Ki †h, (x + y)2 =  eq \f(16xy,(x ( y)2)
4
M.
z = 2 ( 5 cos( n‡j ( Gi gvb wbY©q Ki|
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx 9.1 Gi D`vniY 5 `ªóe¨| c„ôv-180
eq \o((,L) 
m„Rbkxj 28(L) bs mgvavb `ªóe¨|
eq \o((,M) 
m„Rbkxj 28(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(39) A = cosec( + cot(, B = cosec( ( cot( Ges C =  eq \f(sec( + 1,sec( ( 1)
 
[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 8]  
K.
sinB =  eq \f(1,3)  n‡j, tanB Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, A2 = C.
4
M.
 eq \f(A,B) =  eq \f(2 + \r(3),2 ( \r(3))  Ges ( m~²‡KvY n‡j, ( Gi gvb wbY©q Ki|
4
39 bs cÖ‡kœi mgvavb

m„Rbkxj 6 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(40) P = sin( Ges Q = secA ( tan A
 
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 7]  
K.
P =  eq \f(1,2) n‡j cos2( Gi gvb wbY©q Ki|
2
L.
4P2 ( (2 + 2  eq \r(3)) P +  eq \r(3) = 0 n‡j ( Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, cosec A =  eq \f(1 + Q2,1 ( Q2)
4
40 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖkœg‡Z, P = sin( =  eq \f(1,2) ev, sin( = sin 30( ( ( = 30(

( cos 2( = cos (2 ( 30() = cos 60( =  eq \f(1,2) (Ans.)

eq \o((,L)
4P2 ( (2 + 2 eq \r(3)) P +  eq \r(3) = 0


ev, 4sin2( ( (2 + 2 eq \r(3)) sin( +  eq \r(3) = 0  [( P = sin(]

ev, 4sin2( ( 2sin( ( 2 eq \r(3)sin( +  eq \r(3) = 0


ev, 2sin( (2sin( ( 1) (  eq \r(3) (2sin( ( 1) = 0


ev, (2sin( ( 1) (2sin( (  eq \r(3) ) = 0

	( 2sin( ( 1 = 0

ev, sin( =  eq \f(1,2)
( ( = 30(


	A_ev,
2sin( (  eq \r(3)  = 0

ev, sin( =  eq \f(\r(3),2)
( ( = 60(



( ( = 30(, 60( (Ans.)
eq \o((,M)
†`Iqv Av‡Q, sec A ( tan A = Q



ev,  eq \f(1,cos A) (  eq \f(sin A,cos A) = Q



ev,  eq \f(1 ( sin A,cos A) = Q



ev,  eq \f((1 ( sin A)2,cos2 A) = Q2


ev,  eq \f((1 ( sin A)2,1 ( sin2 A) = Q2


ev,  eq \f((1 ( sin A) (1 ( sin A),(1 + sin A) (1 ( sin A)) = Q2


ev,  eq \f(1 + sin A,1 ( sin A) =  eq \f(1,Q2)


ev,  eq \f(1 + sin A + 1 ( sin A,1 + sin A ( 1 + sin A) =  eq \f(1 + Q2 ,1 ( Q2)


ev,  eq \f(2,2 sin A) =  eq \f(1 + Q2,1 ( Q2)


(  eq \f(1,sin A ) =  eq \f(1 + Q2,1 ( Q2)

( cosec A =  eq \f(1 + Q2,1 ( Q2)  (cÖgvwYZ)
eq \o((((,cÖkœ(41) (ABC-G (C = 90( Ges tanB =  eq \r(3).
 
[gvBj‡÷vb K‡jR, XvKv ( cÖkœ bs 7]  
K.
AB Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(cotA + tanB,cotB + tanA)  = cotA tanB.
4
M.
(B = m + n Ges (A = m ( n n‡j, m I n Gi gvb wbY©q Ki|
4
41 bs cÖ‡kœi mgvavb

m„Rbkxj 9 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(42) A = cosec​ ( + cot (, B = cosec ( ( cot (
 
[gwZwSj miKvix evwjKv D”P we`¨vjq, XvKv ( cÖkœ bs 7]  
K.
sin( =  eq \f(1,3) n‡j cot( Gi gvb KZ?
2
L.
hw` B =  eq \f(1,x) nq Z‡e cÖgvY Ki †h, sec ( =  eq \f(x2 + 1,x2 ( 1)
4
M.
 eq \f(A,B) =  eq \f(2 + \r(3),2 ( \r(3)) Ges ( m~²‡KvY n‡j ( Gi gvb wbY©q Ki|
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
sin( =  eq \f(1,3)

ev,
 eq \f(1,cosec() =  eq \f(1,3)

ev,
cosec2( = 32

ev,
1 + cot2( = 9


ev,
cot2( = 8


(
cot( = (  eq \r(8) = ( 2 eq \r(2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


B = cosec ( ( cot(

ev,
cosec( ( cot( =  eq \f(1,x)

ev,
cot( ( cosec ( = (  eq \f(1,x)

Gici m„Rbkxj 8(L)bs mgvav‡bi Abyiƒc|
eq \o((,M)
m„Rbkxj 6(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(43) tan( =  eq \f(1,\r(3)) Ges Q = sin( + cos(
 
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]  
K.
tan( + cot( Gi gvb wbY©q Ki|
2
L.
†`LvI †h,  eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(1,2)
4
M.
Q = 1 n‡j ( Gi gvb wbY©q Ki|
4
43 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 

tan( =  eq \f(1,\r(3))

( cot( =  eq \r(3)

myZivs tan( + cot( =  eq \f(1,\r(3)) +  eq \r(3) =  eq \f(1 + 3,\r(3)) =  eq \f(4,\r(3)) (Ans.)
eq \o((,L)
m„Rbkxj 15(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 11(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(44)  eq \f(sec( + cosec(,sec(.cosec() =  eq \r(2) Ges ( m~²‡KvY|
 
[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 7]  
K.
cÖgvY Ki †h, sin( + cos( =  eq \r(2)
2
L.
mgxKiYwUi mgvavb Ki|
4
M.
ÔLÕ n‡Z cÖvß ( Gi gvb e¨envi K‡i wb‡Pi ivwkwUi gvb wbY©q Ki:

3cot2(( + 15() +  eq \f(1,4) cosec2(( ( 15() + 5sin2( ( 4cos2(( + 15() + tan2(.
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

 eq \f(sec( + cosec(,sec(.cosec() =  eq \r(2)

ev,  eq \f(sec(,sec(.cosec() +  eq \f(cosec(,sec(.cosec() =  eq \r(2)

ev,  eq \f(1,cosec() +  eq \f(1,sec() =  eq \r(2)

( sin( + cos( =  eq \r(2) (cÖgvwYZ)
eq \o((,L)
ÔKÕ n‡Z cvB,

 eq \f(sec( + cosec(,sec(.cosec() =  eq \r(2) n‡j,

sin( + cos( =  eq \r(2) 


ev, sin( =  eq \r(2) ( cos(

ev, sin2( =  eq \b(\r(2))2 ( 2 eq \r(2) cos( + cos2(

ev, sin2( = 2 ( 2 eq \r(2) cos( + cos2(

ev, 1 ( cos2( = 2 ( 2 eq \r(2) cos( + cos2(

ev, 2cos2( ( 2 eq \r(2) cos( + 1 = 0


ev,  eq \b(\r(2) cos()2 ( 2. eq \r(2) cos(.1 + 12 = 0


ev,  eq \b(\r(2) cos( ( 1)2 = 0


ev,  eq \r(2) cos( ( 1 = 0


ev, cos( =  eq \f(1,\r(2))

ev, cos( = cos 45(

( ( = 45( (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB, ( = 45(

( 3cot2(( + 15() +  eq \f(1,4) cosec2(( ( 15() + 5sin2( ( 4cos2(( + 15() + tan2(

= 3cot2(45( + 15() +  eq \f(1,4) cosec2(45( ( 15() + 5sin245( ( 4cos2(45( + 15() + tan2 45(

= 3cot260( +  eq \f(1,4) cosec230( + 5sin2 45( ( 4 cos260( + tan245(

= 3. eq \b(\f(1,\r(3)))2 +  eq \f(1,4) . 22 + 5. eq \b(\f(1,\r(2)))2 ( 4. eq \b(\f(1,2))2 + 12

= 1 + 1 +  eq \f(5,2) ( 1 + 1


=  eq \f(9,2) (Ans.)
eq \o((((,cÖkœ(45) (i) cosecA ( cotA =  eq \f(1,x) Ges (ii)  eq \r(3) sin( + cos( = 2, 
†hLv‡b ( m~²‡KvY|
 
[D`qb D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 7]  
K.
x = 2 n‡j cosecA Gi gvb wbY©q Ki|
2
L.
(i) bs †_‡K cÖgvY Ki †h, cosA =  eq \f(x2 ( 1,x2 + 1) .
4
M.
(ii) bs mgxKiYwU mgvavb Ki|
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

cosecA ( cotA =  eq \f(1,x) Ges x = 2


ev, cosecA ( cotA =  eq \f(1,2) … … (i)


Avevi, cosec2A ( cot2A = 1


ev, (cosecA + cotA)(cosecA ( cotA) = 1


ev, (cosecA + cotA) (  eq \f(1,2) = 1


( cosecA + cotA = 2 … … (ii)


(i) I (ii) bs mgxKiY †hvM K‡i cvB,

2cosecA =  eq \f(5,2)

( cosecA =  eq \f(5,4) (Ans.)
eq \o((,L)
ÔKÕ †_‡K cvB,


cosecA + cotA = x


ev,
eq \f(1,sinA) + eq \f(cosA,sinA) = x


ev, eq \f(1 + cosA,sinA) = x


ev, eq \f((1 + cosA)2,sin2A) = x2 
[eM© K‡i]

ev, eq \f(1 + 2cosA + cos2A,sin2A) = x2 


ev, eq \f(1 + 2cosA + cos2A + sin2A,1 + 2cosA + cos2A – sin2A) = eq \f(x2 + 1,x2– 1) [†hvRb-we‡qvRb K‡i]


ev, eq \f(1 + 2cosA + 1,1 + 2cosA + cos2A – (1 – cos2A)) = eq \f(x2 + 1,x2 – 1)

ev, eq \f(2 + 2cosA,1 + 2cosA + cos2A – 1 + cos2A) = eq \f(x2 + 1,x2 – 1)

ev, eq \f(2(1 + cosA),2cosA + 2cos2A) = eq \f(x2 + 1, x2 – 1)

ev, eq \f(2(1 + cosA),2cosA(1 + cosA)) = eq \f(x2 + 1,x2 – 1)

ev, eq \f(1,cosA) = eq \f(x2 + 1,x2 – 1)

( cosA = eq \f(x2 ( 1,x2 + 1) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

 eq \r(3)sin( + cos( = 2


ev,  eq \r(3)sin( = 2 ( cos(

ev, 3sin2( = 4 ( 4cos( + cos2( [eM© K‡i]

ev, 3 ( 3cos2( = 4 ( 4cos( + cos2( [( sin2( = 1 ( cos2(]


ev, 0 = 4 ( 4cos( + cos2( ( 3 + 3cos2(

ev, 4cos2( ( 4cos( + 1 = 0


ev, (2cos()2 ( 2.2cos(.1 + 12 = 0


ev, (2cos( ( 1)2 = 0


ev, 2cos( ( 1 = 0


ev, 2cos( = 1


ev, cos( =  eq \f(1,2) = cos 60(

( ( = 60( (Ans.)
eq \o((((,cÖkœ(46) m = sin(, secA + tanA =  eq \f(1,p)  Ges s = tan( hLb 0( < ( < 90(
 
[wgicyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv ( cÖkœ bs 7]  
K.
m =  eq \r(2(1)  n‡j, ( Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, (1 + p2) sinA + p2 = 1
4
M.
 eq \f(s + m,s ( m) =  eq \f(2 + \r(3),2 ( \r(3))  n‡j, ( Gi gvb wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, m = sin(

kZ©g‡Z, m =  eq \r(2(1) 


ev,
sin( =  eq \f(1,\r(2)) 


ev,
sin( = sin 45(


∴
( = 45( (Ans.)
eq \o((,L)
†`Iqv Av‡Q,  eq \f(1,p)  = secA + tanA =  eq \f(1,cosA) +  eq \f(sinA,cosA)


ev,
 eq \f(1,p)  =  eq \f(1 + sinA,cosA)


ev,
p =  eq \f(cosA,1 + sinA)


∴
p2 =  eq \f(cos2A,(1 + sinA)2)



=  eq \f(1 ( sin2A,(1 + sinA)2)



=  eq \f((1 + sinA) (1 ( sinA),(1 + sinA)2)



=  eq \f(1 ( sinA,1 + sinA)

evgc¶ = (1 + p2) sinA + p2


=  eq \b(1 + \f(1 ( sinA,1 + sinA))  sinA +  eq \f(1 ( sinA,1 + sinA)


=  eq \b(\f(1 + sinA + 1 ( sinA,1 + sinA)) sinA +  eq \f(1 ( sinA,1 + sinA)


=  eq \f(2 sinA,1 + sinA) +  eq \f(1 ( sinA,1 + sinA)


=  eq \f(2 sinA + 1 ( sinA,1 + sinA)


=  eq \f(1 + sinA,1 + sinA) = 1 = Wvbc¶

∴  (1 + p2)sinA + p2 = 1 (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 21(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(47) A = sec(( tan( ( sec( =  eq \f(1,p) 
 
[BbwRwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]  
K.
†`LvI †h, cos2B =  eq \f(1 ( tan2B,1 + tan2B)  hLb; B = 30(.
2
L.
cÖgvY Ki †h, cosec( =  eq \f(p2 + 1,p2 ( 1) 
4
M.
4A2 ( (2 + 2 eq \r(3)) A +  eq \r(3) = 0, n‡j ( Gi gvb wbY©q Ki|
4
47 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, B = 30(

( cos2B = cos(2 ( 30() = cos60( =  eq \f(1,2) 

Avevi,   eq \f(1 ( tan2B,1 + tan2B) =  eq \f(1 ( (tan30()2,1 + ( tan30()2)


=  eq \f(1 ( \b(\f(1,\r(3)))2,1 + \b(\f(1,\r(3)))2) =  eq \f(1 ( \f(1,3),1 + \f(1,3)) 


=  eq \f(\f(2,3),\f(4,3)) =  eq \f(2,3) ( \f(3,4) = \f(1,2) 

( cos2B =  eq \f(1 ( tan2B,1 + tan2B)  (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, tan( ( sec( =  eq \f(1,p) 

ev,
 eq \f(sin(,cos() (  eq \f(1,cos() =  eq \f(1,p) 

ev, 
 eq \f(sin( ( 1,cos() =  eq \f(1,p) 

ev, 
 eq \f(cos(,sin( ( 1) = p

ev, 
 eq \f(cos(, ((1 ( sin()) = p


 eq \f(cos2(, (1 ( sin()2) = p2

ev, 
 eq \f(1 ( sin2(,(1 ( sin()2) = p2 


ev, 
 eq \f((1 + sin()(1 ( sin(),(1 ( sin()2) = p2

ev, 
 eq \f(1 + sin(,1 ( sin() = p2

ev, 
 eq \f(1 + sin( + 1 ( sin(,1 + sin( ( 1 + sin() =  eq \f(p2 + 1,p2 ( 1)  [†hvRb we‡qvRb]

ev, 
 eq \f(2,2sin() =  eq \f(p2 + 1,p2 ( 1) 

ev, 
 eq \f(1,sin() =  eq \f(p2 + 1,p2 ( 1) 

( 
cosec( =  eq \f(p2 + 1,p2 ( 1)   (cÖgvwYZ)
eq \o((,M)
GLb, 4A2 ( (2 + 2 eq \r(3) )A +  eq \r(3) = 0

ev, 
4sec2( ( (2 + 2 eq \r(3) ) sec( +  eq \r(3) = 0

ev, 
4sec2( ( 2sec( ( 2 eq \r(3) sec( +  eq \r(3) = 0

ev, 
2sec((2sec( ( 1) (  eq \r(3) (2sec( ( 1) = 0

ev, 
(2sec( ( 1) (2sec( (  eq \r(3) ) = 0

nq,
2sec( ( 1 = 0 A_ev, 2sec( (  eq \r(3) = 0


ev, 
sec( =  eq \f(1,2) 
ev, sec( =  eq \f(\r(3),2) 

( 
cos( = 2 
( cos( =  eq \f(2,\r(3)) 

wKš‘ ( 1 ( cos( ( 1 nIqvq GLv‡b cos( Gi †Kvb gvbB MÖnY‡hvM¨ bv|

( 
( Gi †Kvb gvb wbY©q m¤¢e bq|  (Ans.)
eq \o((((,cÖkœ(48) (ABC-G (B = 90(, (A = x ( y, (C = x + y, AB =  eq \r(3), BC = 1.
 
[AMÖYx ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K  eq \f(cosec2A ( sec2A,cos2A ( sin2A) Gi gvb wbY©q Ki|
4
M.
x I y Gi gvb wbY©q Ki|
4
48 bs cÖ‡kœi mgvavb

m„Rbkxj 22 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(49) tanA =  eq \f(a,b) n‡j
 
[DËiv nvB ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]  
K.
†`LvI †h, b sinA ( a cosA = 0
2
L.
cÖgvY Ki †h, sinA =  eq \f(( a,\r(a2 + b2)) 
4
M.
DÏxc‡Ki mvnv‡h¨  eq \f(a sinA ( b cosA,a sinA + b cosA) Gi gvb wbY©q Ki|
4
49 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


tanA =  eq \f(a,b) 


ev,  eq \f(sinA,cosA) =  eq \f(a,b) 


ev, bsinA = acosA



( bsinA ( acosA = 0 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q,


tanA =  eq \f(a,b) 


ev, tan2A =  eq \f(a2,b2) 


ev,  eq \f(sin2A,cos2A) =  eq \f(a2,b2) 


ev, b2 sin2A = a2 cos2A



ev, b2 sin2A = a2 (1 – sin2A)



ev, b2 sin2A = a2  – a2 sin2A



ev, (a2 + b2) sin2A = a2 


ev, sin2A =  eq \f(a2,a2 + b2) 

( sinA = (  eq \f(a,\r(a2 + b2))  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


tanA =  eq \f(a,b ) 


ev,  eq \f(sinA,cosA) =  eq \f(a,b) 


ev,  eq \f(a sinA,b cosA) =  eq \f(a2,b2)   [Dfqc‡¶  eq \f(a,b) Øviv ¸Y K‡i]


ev,  eq \f(a sinA + b cosA,a sinA ( b cosA) =  eq \f(a2 + b2,a2 ( b2)  [†hvRb-we‡qvRb K‡i]

(  eq \f(a sinA ( b cosA,a sinA + b cosA) =  eq \f(a2 ( b2,a2 + b2)   [wecixZKib] (Ans.)
eq \o((((,cÖkœ(50) ABC mg‡KvYx wÎfz‡Ri (B = GK mg‡KvY| AC = 2 Ges AB = 1. 

[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 7]   
K.
(A Gi gvb KZ?
2
L.
 eq \f(cosecA ( secA,cosecA + secA) Gi gvb wbY©q Ki| hLb, tanA =  eq \f(1,\r(3)) 
4
M.
mgvavb Ki : 2 cos2A + 3 sinA = 3
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

wP‡Î (B = GK mg‡KvY, 

AC = AwZf‚R 

Ges AB = f‚wg

cos(A =  eq \f(AB,AC)  =  eq \f(1,2) = cos60(

( (A = 60( (Ans.)
eq \o((,L)
†`Iqv Av‡Q, tanA =  eq \f(1,\r(3)) 

mg‡KvYx (ABC G AB2 + BC2 = AC2

ev,
( eq \r(3))2 + 12 = AC2

ev,
AC2 = 1 + 3


(
AC = 2


(
secA =  eq \f(AC,AB) =  eq \f(2,\r(3)) 

Ges cosecA =  eq \f(AC,BC) =  eq \f(2,1) = 2


(  eq \f(cosecA ( secA,cosecA + secA) =  eq \f(2 ( ,2 +  eq \f(2,\r(3)) )




=  eq \f(\f(2 ( 2, eq \r(3)),\f(2 eq \r(3) + 2, eq \r(3)))




=  eq \f(2 ( 2,2 eq \r(3) + 2)




=  eq \f(2( ( 1) ( eq \r(3) ( 1),2( eq \r(3) + 1) ( eq \r(3) ( 1))
 

[( eq \r(3) ( 1) Øviv je I ni‡K ¸Y K‡i]



=  eq \f(()2 ( 2 eq \r(3) + 1,( eq \r(3))2 ( 1)




=  eq \f(3 ( 2 + 1,3 ( 1)




= 2 (  eq \r(3) (Ans.)
eq \o((,M)
2cos2A + 3sinA = 3


ev, 2(1 – sin2A) + 3sinA = 3


ev, 2 – 2sin2A + 3sinA = 3


ev, 2sin2A – 3sinA + 3 – 2 = 0


ev, 2sin2A – 3sinA + 1 = 0


ev, 2sin2A – 2sinA – sinA + 1 = 0


ev, 2sinA(sinA – 1) – 1(sinA – 1) = 0


ev, (2sinA – 1) (sinA – 1) = 0


( 2sinA – 1 = 0   A_ev, sinA – 1 = 0


ev, 2sinA = 1  
ev, sinA = 1 


ev, sinA =  eq \f(1,2)  
ev, sinA = sin 90(

ev, sinA = sin30(
( A = 90(

( A = 30( 


( wb‡Y©q mgvavb A = 30(, 90( (Ans.)
eq \o((((,cÖkœ(51)  eq \r(6)  cos (A ( B) =  eq \r(3) = 2 sin (A + B) Ges A I B m~²‡KvY|
 
[ivYx wejvmgwY miKvwi evjK D”P we`¨vjq, MvRxcyi ( cÖkœ bs 7]  
K.
A ( B Gi gvb wbY©q Ki|
2
L.
A I B Gi gvb wbY©q Ki| 
4
M.
( =  eq \f(1,2) (A + B) n‡j †`LvI †h, cos3( = 4 cos3( ( 3 cos(
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  eq \r(6) cos (A ( B) =  eq \r(3)

ev, cos(A ( B) =  eq \f(\r(3),\r(6))

ev, cos(A ( B) =  eq \f(1,\r(2))

ev, cos(A ( B) = cos 45(

( A ( B = 45( (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB, A ( B = 45( ........ (i)

GLv‡b, 2 sin(A + B) =  eq \r(3)

ev, sin(A + B) =  eq \f(\r(3),2)

ev, sin(A + B) = sin 60(

( A + B = 60( ... ... ... (ii)

(i) Ges (ii) n‡Z cvB,


A + B = 60(


A ( B = 45(

(
2A      = 105( [†hvM K‡i]

( A = 52.5(

(i) bs n‡Z cvB,

A + B = 60(

ev, B = 60( ( 52.5( = 7.5(

( A = 52.5( Ges B = 7.5( (Ans.)
eq \o((,M)
†`Iqv Av‡Q,

( =  eq \f(1,2) (A + B)


ÔKÕ n‡Z cvB,

A + B = 60(

( ( =  eq \f(1,2) (60() = 30(

evgc¶ = cos 3( 
= cos 90( 
= 0


Wvbc¶ = 4 cos3( ( 3 cos(

= 4 ( (cos 30()3 ( 3 ( cos 30(

= 4 (  eq \b(\f(\r(3),2))3 ( 3 (  eq \f(\r(3),2) =  eq \f(3\r(3),2) (  eq \f(3\r(3),2) = 0

( cos 3( = 4 cos3( ( 3 cos( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(52) A = cosec( + cot(, B = cosec( ( cot( Ges C =  eq \f(sec( + 1,sec( ( 1)
 
[gyKzj wb‡KZb D”P we`¨vjq, gqgbwmsn ( cÖkœ bs 7]   
K.
sinB =  eq \f(1,3)  n‡j, tanB Gi gvb wbYq Ki|
2
L.
cÖgvY Ki †h,A2 = C
4
M.
 eq \f(A,B) =  eq \f(2 + \r(3),2 ( \r(3))  Ges ( m~²‡KvY n‡j ( Gi gvb wbY©q Ki|
4
52 bs cÖ‡kœi mgvavb

m„Rbkxj 6 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(53) (PQR G (Q = 90( Ges cot( =  eq \r(3)|
 
[gqgbwmsn wRjv ¯‹zj, gqgbwmsn ( cÖkœ bs 7]  
K.
PR evûi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(cosec2( ( sec2(,cosec2( + sec2() = 2(1.
4
M.
(P = x + y Ges (R = x ( y = ( n‡j †`LvI †h, x : y = 3 : 1.
4
53 bs cÖ‡kœi mgvavb
eq \o((,K)

(PQR-G (Q = 90(

cx_v‡Mviv‡mi Dccv`¨ Abymv‡i cvB,

PR2 = PQ2 + QR2

( PR =  eq \r(PQ2 + PR2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

cot( =  eq \r(3)

ev, tan( =  eq \f(1,\r(3))

AZtci m„Rbkxj 15(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q,

(P = x + y Ges (R = x ( y


Avgiv Rvwb,

(P + (R + (Q = 180(

ev, (P + (R = 180( ( (Q


ev, (P + (R = 180( ( 90( = 90(

ev, x + y + x ( y = 90(

ev, 2x = 90(

( x = 45(

GLb, cot( =  eq \r(3)

ev, tan( =  eq \f(1,\r(3)) = tan 30(

( ( = 30(

cÖkœg‡Z,

(R = x ( y = ( = 30(

ev, 45( ( y = 30(

ev, y = 45( ( 30(

( y = 15(

(  eq \f(x,y) =  eq \f(45(,15() =  eq \f(3,1)

myZivs, x : y = 3 : 1 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(54) 
wP‡Î (A = x + y; (C = x ( y
 
[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi ( cÖkœ bs 9]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(\f(b,\r(a2 + b2)),1 − \f(a,\r(a2 + b2))) +  eq \f(1 − \f(a,\r(a2 + b2)),\f(b,\r(a2 + b2))) = 2 cosecA.
4
M.
a = 1 Ges b =  eq \r(3) n‡j x I y Gi gvb wbY©q Ki|
4
54 bs cÖ‡kœi mgvavb

m„Rbkxj 10 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(55) 
 
[†kicyi miKvwi wf‡±vwiqv GKv‡Wgx, †kicyi ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, (tan( + sec()2 =  eq \f(1 + sin(,1 ( sin().
4
M.
hw` 2 .  eq \b(\f(BC,AC))2 + 3 .  eq \f(AB,AC) ( 3 = 0 nq Z‡e †`LvI †h, A = 60(.
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)

tanA =  eq \r(3)

ev,
tanA = tan60(

(
A = 60(

wPÎ n‡Z, sinA =  eq \f(BC,AC)

ev,
AC =  eq \f(BC,sin60()



=  eq \f(BC,\f(\r(3),2))



=  eq \f(2BC,\r(3)) (Ans.)
eq \o((,L)
(tan( + sec()2

=  eq \b(\f(sin(,cos() + \f(1,cos())2

=  eq \b(\f(1 + sin(,cos())2

=  eq \f((1 + sin()2,cos2()

=  eq \f((1 + sin()2,1 ( sin2()

=  eq \f((1 + sin() (1 + sin(), (1 + sin() (1 ( sin())

=  eq \f(1 + sin(,1 ( sin() = Wvbc¶

( (tan( + sec()2 =  eq \f(1 + sin(,1 ( sin() (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 20(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(56) (ABC G (B = 90(, BC = 4 †m. wg. Ges AB = 3 †m. wg. 
 
[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 7]  
K.
tanA Ges cosecA Gi gvb wbY©q Ki| 
2
L.
 eq \f(sec2A – cosec2A,sec2A + cosec2A) Gi gvb wbY©q Ki| 
4
M.
(A = x + y Ges (C = x – y n‡j x I y Gi gvb wbY©q Ki|
4
56 bs cÖ‡kœi mgvavb
eq \o((,K)
(ABC-G (B = 90(

BC = 4 †m. wg.

Ges AB = 3 †m. wg.

( mg‡KvYx (ABC-G cx_v‡Mviv‡mi Dccv`¨ Abyhvqx cvB,

AC2 = AB2 + BC2


= 32 + 42 = 9 + 16 = 25


( AC = 5 †m. wg.

( wPÎ n‡Z cvB, tanA = eq \f(4,3)  Ges cosecA =  eq \f(5,4) (Ans.)
eq \o((,L)
eq \f(sec2A – cosec2A,sec2A + cosec2A) = eq \f(\f(1,cos2A) – \f(1,sin2A),\f(1,cos2A) + \f(1,sin2A))


= eq \f(\f(sin2A – cos2A,cos2Asin2A),\f(sin2A + cos2A,cos2Asin2A))



= eq \f(sin2A – cos2A,1)



= sin2A – (1 – sin2A)




= sin2A – 1 + sin2A




= 2sin2A – 1




= 2.eq \b(\f(4,5))2 – 1 [ÔKÕ n‡Z sinA = eq \f(4,5) ewm‡q]




= 2. eq \f(16,25) – 1




= eq \f(32,25) – 1




= eq \f(32 – 25,25) 



= eq \f(7,25) (Ans.) 
eq \o((,M)
wPÎ †_‡K cvB, 

tanA =  eq \f(4,3) 


ev, tan(x + y) =  eq \f(4,3)

ev, x + y = tan–1  eq \b(\f(4,3))


= 53( (Ans.)

Avevi, tanC =  eq \f(3,4)

ev, tan(x – y) =  eq \f(3,4)

ev, x –  y = tan–1  eq \b(\f(3,4)) = 37( (Ans.)

myZivs, x + y = 53( 


x –  y = 37(


(+) K‡i 2x = 90(


x = 45(


(–) K‡i, 2y = 16(


y = 8( 


( x = 45(, y = 8( (Ans.)
eq \o((((,cÖkœ(57)  eq \r(2) cos (A ( B) = 1 Ges 2sin(A + B) =  eq \r(3), †hLv‡b A, B m~²‡KvY| 
[ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx ( cÖkœ bs 7]  
K.
sin2 (A ( B) Gi gvb †ei Ki|
2
L.
mgxKiY `ywU mgvavb Ki|
4
M.
( =  eq \f(A + B,2) n‡j †`LvI †h, cos3( = 4cos3( ( 3cos(
4
57 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


 eq \r(2) cos (A ( B) = 1


ev,
cos(A ( B) =  eq \f(1,\r(2))

ev,
cos(A ( B) = cos45(

(
A ( B = 45(

(
sin2(A ( B) = (sin45()2 




=  eq \b(\f(1,\r(2)))2 =  eq \f(1,2) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-14(K) `ªóe¨| c„ôv-192
eq \o((,M)
m„Rbkxj 51(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(58) tanA + sinA = m, tanA ( sinA = n
 
[ivRkvnx K‡jwR‡qU ¯‹zj, ivRkvnx ( cÖkœ bs 9]  
K.
 eq \f(sin2A,cosA) Gi gvb m I n Gi gva¨‡g cÖKvk Ki|
2
L.
†`LvI †h, (m ­ n)2 =  eq \f(16mn,(m + n)2)
4
M.
cÖgvY Ki †h, secA ­ cosA =  eq \f(4mn,m2 ­ n2)
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tanA + sinA = m ...........(i)



tanA ­ sinA = n .........(ii)

(i) I (ii) †hvM K‡i 2tanA = m + n



 tanA =  eq \f(m + n,2) ..........(iii)

(i) ­ (ii) K‡i, 2sinA = m ­ n ...........(iv)



 sinA =  eq \f(m ­ n,2)

  eq \f(sin2A,cosA) =  eq \f(sinA,cosA). sinA = tanA. sinA



=  eq \b(\f(m + n,2)) 

 eq \b(\f(m ­ n,2)) 


=  eq \f(m2 ­ n2,4) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB, m + n = 2tanA


Ges m ­ n = 2sinA

GLb, cÖ`Ë ivwki, evgc¶ = (m ­ n)2


= (2sinA)2


= 4sin2A 

Wvbc¶ =  eq \f(16mn,(m + n)2)


=  eq \f(4.{(m+n)2 ­ (m­n)2},(2tanA)2)   [4mn = (m + n)2 ­ (m ­ n)2]



=  eq \f(4{(2tanA)2 ­ (2sinA)2},4tan2A)   [m + n I m ­ n Gi gvb ewm‡q]


=  eq \f(4(tan2A ( sin2A),tan2A)


= 4(1 ­ cos2A)
[tan2A Øviv je I ni‡K fvM K‡i]


= 4sin2A



= evgc¶

 (m ­ n)2 =  eq \f(16mn,(m + n)2)  (†`Lv‡bv nj)
eq \o((,M)
cÖ`Ë ivwki Wvbc¶ =  eq \f(4mn,m2 ­ n2) 



=  eq \f((m + n)2 ­ (m ­ n)2,(m + n)(m ­ n))


=  eq \f(4tan2A ­ 4sin2A,4tanA.sinA)


=  eq \f(tan2A ­ sin2A,tanA.sinA)


=  eq \f(tanA,sinA) ­  eq \f(sinA,tanA)


=  eq \f(sinA,cosA) (  eq \f(1,sinA) ­ sinA (  eq \f(cosA,sinA)


=  eq \f(1,cosA) ­ cosA



= secA ­ cosA



= evgc¶

 secA ­ cosA =  eq \f(4mn,m2 ­ n2)   (cÖgvwYZ)
eq \o((((,cÖkœ(59) tan( + sin( = m Ges tan( ( sin( = n
K.
†`LvI †h, m + n = 2sec(.sin(
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) 
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3)) n‡j ( Gi gvb wbY©q Ki|
4
 
[knx` gvgyb gvngy` cywjk jvBbm& ¯‹zj GÛ K‡jR, ivRkvnx ( cÖkœ bs 7]  
59 bs cÖ‡kœi mgvavb

m„Rbkxj 21 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(60) cotA + cosA = m Ges cotA ( cosA = n
 
[bIMuv †K.wW. miKvwi D”P we`¨vjq, bIMuv ( cÖkœ bs 7]  
K.
†`LvI †h, cot2A ( cos2A = cot2A . cos2A
2
L.
cÖgvY Ki †h, (m ( n)2 =  eq \f(16mn,(m + n)2)
4
M.
cÖgvY Ki †h, cosecA ( sinA =  eq \f(4mn,m2 ( n2)
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cotA + cosA = m


cotA ( cosA = n

GLb, cot2A ( cos2A



= cot2A  eq \b(1 ( \f(cos2A,cot2A))


= cot2A  eq \b(1 ( \f(cos2A,\f(cos2A,sin2A)))


= cot2A  eq \b(1 ( cos2A ( \f(sin2A,cos2A))


= cot2A (1 ( sin2A)



= cot2A . cos2A


(  cot2A ( cos2A = cot2A . cos2A (†`Lv‡bv n‡jv)
eq \o((,L)
m2 ( n2  = (cotA + cosA)2 ( (cotA ( cosA)2 [gvb ewm‡q]

= 4 cotA cosA


= 4  eq \r(cot2A cos2A)

= 4  eq \r(cot2A (1 ( sin2A))

= 4  eq \r(cot2A ( cot2A ( sin2A)

= 4  eq \r(cot2A ( \f(cos2A,sin2A) ( sin2A)

= 4  eq \r(cot2A ( cos2A)

= 4  eq \r((cotA + cosA)(cotA ( cosA))

= 4  eq \r(mn)

(
m2 ( n2 = 4 eq \r(mn)

ev,
(m + n) (m ( n) = 4 eq \r(mn)

ev,
(m + n)2 (m ( n)2 = 16 mn


(
(m ( n)2 =  eq \f(16mn,(m + n)2) (cÖgvwYZ)
eq \o((,M)
ÔKÕ †_‡K cvB,

mn = (cotA + cosA) (cotA ( cosA) = cot2A ( cos2A



= cot2A . cos2A.


(
4mn = 4 cot2A. cos2A.


Ges
m2 ( n2 = (cotA + cosA)2 ( (cotA ( cosA)2

(
m2 ( n2 = 4 cotA cosA


GLb,  eq \f(4mn,m2 ( n2) =  eq \f(4cot2A . cos2A,4cotA . cosA)



= cotA . cosA




=  eq \f(cosA,sinA) . cosA




=  eq \f(cos2A,sinA)

Avevi, cosecA ( sinA =  eq \f(1,sinA) ( sinA




=  eq \f(1 ( sin2A,sinA)



=  eq \f(cos2A,sinA)

( cosecA ( sinA =  eq \f(4mn,m2 ( n2) (cÖgvwYZ)
eq \o((((,cÖkœ(61) tan( + sin( = p Ges tan( – sin( = q 
 
[e¸ov wRjv ¯‹zj, e¸ov ( cÖkœ bs 7]  
K.
tan2( =  eq \r(3) n‡j, cos( Gi gvb wbY©q Ki| 
2
L.
cÖgvY Ki †h, (p – q)2 =  eq \f(16pq,(p + q)2)
4
M.
†`LvI †h, sec( –  eq \f(1,sec() =  eq \f(4pq,p2 – q2)
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 

tan2( =  eq \r(3)

ev, tan2( = tan60(

ev, 2( = 60(

ev, ( = 30( 


( cos( = cos30( =  eq \f(\r(3),2) (Ans.)
eq \o((,L)
pq
= (tan( + sin()(tan( ( sin() 



= tan2( ( sin2(


=  eq \f(sin2(,cos2() ( sin2( = sin2(  eq \b(\f(1,cos2() ( 1)


= sin2(  eq \b(\f(1 ( cos2(,cos2()) 



= sin2(  eq \f(sin2(,cos2() 



= tan2( sin2(

GLv‡b, (p + q)2

= (tan( + sin( + tan( ( sin()2 = (2 tan()2 = 4 tan2(

Avevi, (p ( q)2

= (tan( + sin( ( tan( + sin()2 = (2 sin()2 = 4 sin2(

 eq \f(16pq,(p + q)2) =  eq \f(16tan2(.sin2(,4tan2()


= 4sin2( = (p – q)2

( (p – q)2 =  eq \f(16pq,(p + q)2) (cÖgvwYZ)
eq \o((,M)
p + q = tan( + sin( + tan( ( sin( = 2 tan(

p ( q = tan( + sin( ( tan( + sin( = 2 sin(

 eq \f(4pq,p2 – q2) =  eq \f((p +q)2 – (p – q)2,(p + q) (p – q))


=  eq \f((p + q)2,(p + q) (p – q)) –   eq \f((p – q)2,(p + q) (p – q))


=  eq \f(p + q,p – q) –  eq \f(p – q,p + q)


=  eq \f(2tan(,2sin() –  eq \f(2sin(,2tan() 



=  eq \f(\f(sin(,cos(),sin() –  eq \f(sin(,\f(sin(,cos()) 



=  eq \f(sin(,cos() ×  eq \f(1,sin() – sin( ×  eq \f(cos(,sin() 



=  eq \f(1,cos() – cos(


= sec( –  eq \f(1,sec()

( sec( –  eq \f(1,sec() =  eq \f(4pq,p2 – q2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(62) 

cÖ`Ë wP‡Î, AB = a, AC =  eq \r(a2 + b2) Ges (C = ( n‡j
 
[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 7]  
K.
wPÎ n‡Z tan( Gi wÎ‡KvYwgwZK AbycvZ wbY©q Ki|
2
L.
 tan( Gi gvb e¨envi K‡i  eq \f(asin( ( bcos(,asin( + bcos() Gi gvb wbY©q Ki|
4
M.
hw` tanA + sinA = m, tan A ( sinA = n nq, Zvn‡j, cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn)
4
62 bs cÖ‡kœi mgvavb

m„Rbkxj 13 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(63)  a = sin(, b = cos( Ges A = 30(
 
[w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 7]  
K.
(cosA ( sinA) Gi gvb wbY©q Ki|
2
L.
a2 + a4 = 1 n‡j DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h,

 eq \b(\f(a,b))4  (  eq \b(\f(a,b))2  = 1
4
M.
mgvavb Ki:  eq \r(2)a2 ( (1 +  eq \r(2))a + 1 = 0, hLb 0( ( ( ( 90(
4
63 bs cÖ‡kœi mgvavb

m„Rbkxj 4 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(64) tan( + sin( = m Ges tan( ( sin( = n.
 
[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 8]  
K.
†`Iqv Av‡Q, 2sinA = 3 n‡j cosA I tanA Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) .
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3)) n‡j, ( Gi gvb wbY©q Ki| †hLv‡b, 0( < ( < 90(.
4
64 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 2sinA = 3



ev, sinA =  eq \f(3,2) > 1



hv MÖnY‡hvM¨ bq KviY ( 1 ( sinA ( 1
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôvÑ183
eq \o((,M)
m„Rbkxj 21(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(65) 2cos(p ( q) =  eq \r(3) = 2sin (p + q), p I q †KvY m~²‡KvY|
 
[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 9]  
K.
cos(A ( 35() =  eq \f(\r(3),2) n‡j A Gi gvb wbY©q Ki|
2
L.
p I q Gi gvb wbY©q Ki|
4
M.
( =  eq \f(1,2) (p + q) n‡j, †`LvI †h, 3cos( = 4cos3( ( cos3(
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


cos(A ( 35() =  eq \f(\r(3),2) 


ev cos(A ( 35() = cos30(


ev, A ( 35( = 30(


(  A = 65( (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 2cos(p ( q) =  eq \r(3) = 2sin(p + q)

(
2cos(p ( q) =  eq \r(3)                  Ges  2 sin(p + q) =  eq \r(3)
	ev,
cos(p ( q) =  eq \f(\r(3),2) 
ev,
cos(p ( q) = cos30(
(
p ( q = 30( ........... (i)
	ev,
sin(p + q) =  eq \f(\r(3),2) 
ev,
sin(p + q) = sin60(
(
p + q = 60( ......... (ii)



(i) I (ii) bs †hvM K‡i cvB,

p ( q + p + q = 30( + 60(

ev,
2p = 90(

(
p = 45(

(ii) bs G p = 45( ewm‡q cvB,

45( + q = 60(

ev,
q = 60( ( 45(

(
q = 15(

(
p = 45( Ges q = 15(   (Ans.)

eq \o((,M)
ÔLÕ n‡Z cvB,


p = 45(


q = 15(

myZivs ( =  eq \f(1,2) (45( + 15() = 30(

GLb, evgc¶ = 3cos(


= 3cos30( = 3 eq \f(\r(3),2) 

Wvbc¶ = 4cos3( ( cos3(


= 4cos330( ( cos(3 ( 30()



= 4 eq \b(\f(\r(3),2))3 ( cos90(


= 4 (  eq \f(3\r(3),8) ( 0



=  eq \f(3\r(3),2) 

( 3cos( = 4cos3( ( cos3(  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(66) sin( = p, cos( = q †hLv‡b ( = m~²‡KvY|
 
[iscyi miKvwi evwjKv D”P we`¨vjq, iscyi ( cÖkœ bs 7]  
K.
sec(90( ( () =  eq \f(5,3) n‡j  eq \f(1,p) (  eq \f(q,p) Gi gvb wbY©q Ki|
2
L.
p + q =  eq \r(2)q n‡j cÖgvY Ki †h, q ( p =  eq \r(2)p
4
M.
 eq \f((q ( p)2,q2 ( p2) =  eq \f(1 ( \r(3),1 + \r(3)) n‡j cÖgvY Ki †h, tan( =  eq \r(3)
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, sin( = p, cos( = q


Ges sec(90( ( () =  eq \f(5,3)

ev, cosec( =  eq \f(5,3)

GLb,  eq \f(1,p) (  eq \f(q,p)

=  eq \f(1,sin() (  eq \f(cos(,sin()

= cosec( ( cot(

=  eq \f(5,3) (  eq \f(4,3)  eq \b\bc\[(wPÎ n‡Z cot( = )


=  eq \f(1,3) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

p + q =  eq \r(2) q


ev, sin( + cos( =  eq \r(2) cos(

ev, sin( =  eq \r(2) cos( ( cos(

ev, sin( = cos( eq \b(\r(2) ( 1)

ev, sin( eq \b(\r(2) + 1) = cos( eq \b(\r(2) ( 1)

 eq \b(\r(2) + 1) 
[Dfqc¶‡K  eq \b(\r(2) + 1) Øviv ¸Y K‡i]

ev,  eq \r(2)sin( + sin( = cos(  eq \b\bc\{(\b(\r(2))2 ( 1)

ev,  eq \r(2)p + p = q [gvb ewm‡q]

( q ( p =  eq \r(2)p (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

 eq \f((q ( p)2,q2 ( p2) =  eq \f(1 ( \r(3),1 + \r(3))

ev,  eq \f((q ( p)2,(q + p)(q ( p)) =  eq \f(1 ( \r(3),1 + \r(3))

ev,  eq \f(q ( p,q + p) =  eq \f(1 ( \r(3),1 + \r(3))

ev,  eq \f(q – p + q + p,q ( p ( q ( p) =  eq \f(1 ( \r(3) + 1 + \r(3),1 ( \r(3) ( 1 ( \r(3))  [†hvRb-we‡qvRb K‡i]

ev,  eq \f(2q,( 2p) =  eq \f(2,( 2\r(3))

ev,  eq \f(q,p) =  eq \f(1,\r(3))

ev,  eq \f(cos(,sin() =  eq \f(1,\r(3))

ev,  eq \f(sin(,cos() =  eq \r(3)

( tan( =  eq \r(3) (cÖgvwYZ)
eq \o((((,cÖkœ(67) tan( + sin( = m Ges tan( ( sin( = n; cos( ( sin( =  eq \r(2) sin(
 
[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi ( cÖkœ bs 7]   
K.
†`LvI †h, m + n = 2 sec( . sin(
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) 
4
M.
cÖgvY Ki †h, cos( + sin( =  eq \r(2) cos(
4
67 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 21(K) bs mgvavb `ªóe¨|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv- 183
eq \o((,M)
†`Iqv Av‡Q,


cos( ( sin( =  eq \r(2) sin( ... ... ... (i)


ev, 
cos( =  eq \r(2) sin( + sin(

ev, 
cos( = sin( eq \b(\r(2) + 1)

ev, 
 eq \f(cos(,\b(\r(2) + 1)) = sin(

ev, 
 eq \f(cos(,\b(\r(2) + 1)) (  eq \f(\b(\r(2) ( 1),\b(\r(2) ( 1)) = sin(

ev, 
 eq \f(\r(2) cos( ( cos(,\b(\r(2))2 ( 12) = sin(

ev, 
 eq \f(\r(2) cos( ( cos(,2 ( 1) = sin(

ev, 
 eq \r(2) cos( ( cos( = sin(

ev,
 eq \r(2) cos( = sin( + cos(

( 
cos( + sin( =  eq \r(2) cos( (cÖgvwYZ)
eq \o((((,cÖkœ(68) (ABC G (B = 90( Ges tan( =  eq \f(1,\r(3)) .
 
[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix ( cÖkœ bs 7]  
K.
AC evûi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h, eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(1,2)
4
M.
(A = x + y Ges (C = x ( y = ( n‡j x I y Gi gvb wbY©q Ki|
4
68 bs cÖ‡kœi mgvavb

m„Rbkxj 15 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(69) (ABC G (B = 90(, (A = x ( y, (C = x + y, AB =  eq \r(3) Ges  BC = 1

 
[ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki:  eq \f(cosec2A ( sec2A,cosec2A + sec2A) = cos60(
4
M.
x I y Gi gvb wbY©q Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 22(K) mgvavb `ªóe¨|
eq \o((,L) 
wP‡Î, tanA =  eq \f(BC,AB)  =  eq \f(1,\r(3)) = tan30(

(
A = 30(

evgc¶ =  eq \f(cosec2A ( sec2A,cosec2A + sec2A) 


=  eq \f(cosec230( ( sec230(,cosec230( + sec230()


=  eq \f(22 ( ))2 
,22 +  eq \b(\f(2,\r(3)))2 ) 



=  eq \f(4 ( ,4 +  eq \f(4,3) ) 
 



=  eq \f(\f(12 ( 4,3),\f(12 + 4,3))  



=  eq \f(8,3)  (  eq \f(3,16) 


=  eq \f(1,2)  = cos 60(


= Wvbc¶

(
 eq \f(cosec2A ( sec2A,cosec2A + sec2A) = cos 60( (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 22(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(70) X = cos( + sin(, Y = cos( ( sin( `yBwU wÎ‡KvYwgwZK ivwk|
 
[Kzwgj­v wRjv ¯‹zj, Kzwgj­v ( cÖkœ bs 7]  
K.
( = 30( n‡j, XY Gi gvb wbY©q Ki|
2
L.
X =  eq \r(2) (X ( sin() n‡j, cÖgvY Ki †h, Y =  eq \r(2) (X ( cos().
4
M.
X =  eq \r(2) n‡j, ( Gi gvb wbY©q Ki| †hLv‡b 0( < ( < 90(.
4
70 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, X = cos( + sin(


Y = cos( ( sin(

( XY = (cos( + sin()(cos( ( sin()



= cos2( ( sin2(


= (cos30()2 ( (sin 30()2


=  eq \b(\f(\r(3),2))2 (  eq \b(\f(1,2))2


=  eq \f(3,4) (  eq \f(1,4)


=  eq \f(3 ( 1,4) =  eq \f(2,4) =  eq \f(1,2) (Ans.)
eq \o((,L)
m„Rbkxj 11(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, X = cos( + sin( 


Ges X =  eq \r(2)

( cos( + sin( =  eq \r(2)

ev, 
cos2( + sin2( + 2sin( cos( = ( eq \r(2))2 [eM© K‡i]

ev, 
1 + 2sin(.cos( = 2


ev, 
2sin( cos( = 1


ev, 
4 sin2( cos2( = 1 [eM© K‡i]

ev, 
4(1 ( cos2() cos2( = 1


ev, 
4cos2( ( 4cos4( (1 = 0


ev, 
4cos4( ( 4cos2( +1 = 0


ev, 
(2cos2()2 ( 2.2cos2(.1 + 12 = 0


ev, 
(2cos2( ( 1)2 = 0


ev, 
2cos2( ( 1 = 0


ev, 
2cos2( = 1


ev, 
cos2( =  eq \f(1,2)

ev, 
cos( =  eq \f(1,\r(2)) = cos45(

( 
( = 45( (Ans.)
eq \o((((,cÖkœ(71) tan( + sin( = a, tan( ( sin( = b
Ges p = tan2A ( (1 +  eq \r(3))tanA.
 
[Mft j¨ve‡iUix nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 7]  
K.
cÖgvY Ki †h, tan2(.sin2( = ab.
2
L.
cÖgvY Ki †h, 4 eq \r(ab) = a2 – b2.
4
M.
p +  eq \r(3) = 0 mgxKiYwUi mgvavb Ki| hLb A m~²‡KvY|
4
71 bs cÖ‡kœi mgvavb
eq \o((,K)
evgc¶ = tan2( sin2( 



= tan2( (1 ( cos2()



= tan2( ( tan2( cos2(


= tan2( (  eq \f(sin2(,cos2() ( cos2(


= tan2( ( sin2(


= (tan( + sin()(tan( ( sin()



= ab [DÏxcK Abymv‡i]


= Wvbc¶

( tan2( sin2( = ab (cÖgvwYZ)
eq \o((,L)
evgc¶ = 4 eq \r(ab)


= 4  eq \r((tan( + sin()(tan( ( sin()) [gvb ewm‡q]


= 4  eq \r(tan2( ( sin2()


= 4  eq \r(tan2( \b(1 ( \f(sin2(,tan2()))


= 4  eq \r(tan2( (1 ( sin2( cot2())


= 4  eq \r(tan2(\b(1 ( sin2( ( \f(cos2(,sin2()))


= 4  eq \r(tan2( (1 ( cos2())


= 4  eq \r(tan2( sin2()


= 4 tan( sin(


= (tan( + sin()2 ( (tan( ( sin()2


= a2 ( b2


= Wvbc¶

( 4 eq \r(ab) = a2 ( b2 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

p +  eq \r(3) = 0


ev, tan2A (  eq \b(1 + \r(3)) tanA +  eq \r(3) = 0


ev, tan2A ( tanA (  eq \r(3) tanA +  eq \r(3) = 0


ev, tanA (tanA ( 1) (  eq \r(3) (tanA ( 1) = 0


ev, (tanA ( 1)(tanA (  eq \r(3)) = 0


nq, tanA ( 1 = 0
A_ev, tanA (  eq \r(3) = 0


ev, tanA = 1
ev, tanA =  eq \r(3)

ev, tanA = tan45(
ev, tanA = tan 60(

( A = 45(
(  A = 60(

myZivs, A = 45(, 60( (Ans.)
eq \o((((,cÖkœ(72) a = sin(, b = cos( Ges A = 30(

[B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgj­v ( cÖkœ bs 7]  
K.
(cosA ( sinA) Gi gvb wbY©q Ki|
2
L.
a2 + a4 = 1 n‡j DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h,

 eq \b(\f(a,b))4  (  eq \b(\f(a,b))2  = 1
4
M.
mgvavb Ki:  eq \r(2)a2 ( (1 +  eq \r(2))a + 1 = 0, hLb 0( ( ( ( 90(
4
72 bs cÖ‡kœi mgvavb

m„Rbkxj 4 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(73) m = tan( + sin( Ges n = tan( ( sin(
 
[Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 7]  
K.
secA + tanA =  eq \f(5,2)  n‡j, secA ( tanA gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) 
4
M.
 eq \f(m,n) =  eq \f(2 + \r(3),2 ( \r(3))  n‡j, ( Gi gvb wbY©q Ki, †hLv‡b 0( < ( < 90(
4
73 bs cÖ‡kœi mgvavb
eq \o((,K) cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-12 `ªóe¨| c„ôv-184
eq \o((,L) cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183
eq \o((,M) m„Rbkxj 21(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(74) tanA + sinA = m Ges tanA – sinA = n.

 
[gvZ…cxV miKvwi evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 7]  
K.
tanA =  eq \f(3,4) n‡j, sinA = KZ? 
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, m2 – n2 = 4 eq \r(mn).
4
M.
hw`  eq \f(m,n) =  eq \f(2 + \r(3),2 – \r(3)) nq Z‡e A Gi gvb KZ? 
4
74 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tanA =  eq \f(3,4)


GLv‡b, 


AC =  eq \r(32 + 42)



=  eq \r(9 + 16) =  eq \r(25) = 5 


( sinA =  eq \f(3,5) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx 9.1 Gi D`vniY-11 bs `ªóe¨| c„ôv-183
eq \o((,M)
m„Rbkxj 21(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(75) (i) cos (A + B) = x, sin (A ( B) = y `yBwU wÎ‡KvYwgwZK mgxKiY, †hLv‡b x =  eq \f(\r(3),2)  Ges y =  eq \f(1,2) |
(ii) sin( + cos( =  eq \r(2), hLb 0( ( ( ( 90(.

 [†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx ( cÖkœ bs 8]   
K.
†`LvI †h, A ( B = 30(
2
L.
A I B Gi gvb †ei K‡i †`LvI †h, sin3A = cosB
4
M.
†`LvI †h, ( =  eq \f(3(A + B),2)
4
75 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, sin (A ( B) = y Ges y =  eq \f(1,2) 

(
sin (A ( B) =  eq \f(1,2) 

ev, 
sin (A ( B) = sin 30(

(
A ( B = 30( (†`Lv‡bv n‡jv)
eq \o((,L)
ÔKÕ n‡Z cvB, A ( B = 30( ... ... ... (i)

†`Iqv Av‡Q, cos (A + B) = x Ges x =  eq \f(\r(3),2) 

( cos (A + B) =  eq \f(\r(3),2)  = cos 30(

( A + B = 30( ... ... ... (ii)

(i) I (ii) †hvM K‡i cvB,  2A = 60(



A = 30(

(ii) ( (i) n‡Z cvB, 2B = 0 




( B = 0


GLb, sin3A = sin 90(



= 1




= cos0(



= cosB (†`Lv‡bv n‡jv)
eq \o((,M)
sin( + cos( =  eq \r(2)

ev,
sin( =  eq \r(2) ( cos(

ev,
sin2( = 2 ( 2 eq \r(2) cos( + cos2(

ev,
1 ( cos2( = 2 ( 2 eq \r(2) cos( + cos2(

ev,
2 cos2( ( 2 eq \r(2) cos( + 1 = 0

ev,
( eq \r(2) cos( ( 1)2 = 0

ev,
 eq \r(2) cos( ( 1 = 0

ev,
cos( =  eq \f(1,\r(2))  = cos 45(

(
( = 45(

Avevi, ÔLÕ n‡Z cvB, 


A = 30(, B = 0(

(
 eq \f(3(A + B),2) =  eq \f(3 ( 30(,2) 



= 45( 



= ( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(76) 2 cos (A + B) = 1 = 2 sin (A ( B), cot( + cos( = m 

Ges cot( ( cos( = n. 
[j²xcyi miKvwi evwjKv D”P we`¨vjq, j²xcyi ( cÖkœ bs 8]  
K.
tanC =  eq \f(3,4)  n‡j, secC Gi gvb wbY©q Ki|
2
L.
cosec 2A Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) .
4
76 bs cÖ‡kœi mgvavb

m„Rbkxj 1 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(77) cosecA =  eq \f(a,b) Ges A m~¶‡KvY †hLv‡b a > b > 0
 
[†dbx miKvwi evwjKv D”P we`¨vjq, †dbx ( cÖkœ bs 7]  
K.
sinA + cosecA Gi gvb wbY©q Ki|
2
L.
†`LvI †h, tanA =  eq \f(b,\r(a2 ( b2)) 
4
M.
a = 13 Ges b = 5 n‡j cÖgvY Ki †h, tanA + secA =  eq \f(3,2) 
4
77 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


cosecA =  eq \f(a,b) 


( sinA =  eq \f(b,a) 

myZivs sinA + cosecA



=  eq \f(b,a)  +  eq \f(a,b) 


=  eq \f(a2 + b2,ab)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


cosecA =  eq \f(a,b) 


ev, cosec2A =  eq \f(a2,b2) 


ev, 1 + cot2A =  eq \f(a2,b2) 


ev, cot2A =  eq \f(a2,b2) ( 1 =  eq \f(a2 ( b2,b2) 


ev,  eq \f(1,tan2A) =  eq \f(a2 ( b2,b2) 


( tanA =  eq \f(b,\r(a2 ( b2))  (†`Lv‡bv n‡jv)
eq \o((,M)
cosecA =  eq \f(a,b) =  eq \f(13,5)   [( a = 13, b = 5]


( wPÎ n‡Z,

AB =  eq \r(133 ( 52) 


= 12


myZivs tanA =  eq \f(5,12)  Ges secA =  eq \f(13,12) 

( evgc¶ = tanA + secA



=  eq \f(5,12) +  eq \f(13,12) 


=  eq \f(18,12) =  eq \f(3,2)  


= Wvbc¶

( tanA + secA =  eq \f(3,2)  (cÖgvwYZ)
eq \o((((,cÖkœ(78) M = cos( + sin( Ges N = cos( ( sin(
 
[†dbx miKvix cvBjU D”P we`¨vjq, †dbx ( cÖkœ bs 7]  
K.
R¨vwgwZK c×wZ‡Z cÖgvY Ki †h, M > 0
2
L.
M =  eq \r(2)(M ( sin() n‡j, cÖgvY Ki †h, N =  eq \r(2)(M ( cos()
4
M.
†`LvI †h,  eq \f(1 ( N,M ( 1)  =  eq \f(cos(,1 ( sin() 
4
78 bs cÖ‡kœi mgvavb
eq \o((,K)

g‡b Kwi, (XOA GKwU m~²‡KvY|

OA evû‡Z †h‡Kv‡bv we›`y N wbB|

N †_‡K OX evû ch©š— NM j¤^ Uvwb|

GLb, (ONM G sin( =  eq \f(NM,ON)  Ges cos( =  eq \f(OM,ON) 

Avevi, (OMN G NM + OM > ON [wÎfz‡Ri †h‡Kv‡bv `yB evûi mgwó Z…Zxq evû A‡c¶v e„nËi]

ev,
 eq \f(NM,ON)  +  eq \f(OM,ON)  > 1

ev,
sin( + cos( > 1 > 0


ev,
sin( + cos( > 0


(
M > 0 (cÖgvwYZ)
eq \o((,L)
m„Rbkxj 11(L) bs mgvavb `ªóe¨|
eq \o((,M) 
†`Iqv Av‡Q,

M = cos( + sin(

N = cos( ( sin(

GLb, evgc¶ =  eq \f(1 ( N,M ( 1)


=  eq \f(1 ( (cos( ( sin(),cos( + sin( ( 1)


=  eq \f(1 ( cos( + sin(,sin( + cos( ( 1)


=  eq \f((1 ( sin()(1 + sin( ( cos(),(1 ( sin()(sin( + cos( ( 1))
[je I ni‡K (1 ( sin() Øviv ¸Y K‡i]


=  eq \f((1 ( sin()(1 + sin() ( cos((1 ( sin(),(1 ( sin()(sin( + cos( ( 1))


=  eq \f(1 ( sin2( ( cos( + cos(.sin(,(1 ( sin()(sin( + cos( ( 1))


=  eq \f(cos2( ( cos( + cos(sin(,(1 ( sin()(sin( + cos( ( 1))


=  eq \f(cos((cos( ( 1 + sin(),(1 ( sin()(cos( ( 1 + sin())


=  eq \f(cos(,1 ( sin() 


= Wvbc¶

(  eq \f(1 ( N,M ( 1) =  eq \f(cos(,1 ( sin() (‡`Lv‡bv n‡jv)
eq \o((((,cÖkœ(79) p = tan(, q = sin(. 
[kvnxb GKv‡Wgx ¯‹zj GÛ K‡jR, †dbx ( cÖkœ bs 7]  
K.
†`LvI †h,  eq \f(tanA,secA + 1) (  eq \f(secA ( 1,tanA) = 0
2
L.
p + q = a Ges p ( q = b n‡j cÖgvY Ki †h, a2 ( b2 = 4  eq \r(ab)
4
M.
p2 (  eq \b\bc (1 + \r(3)) p +  eq \r(3) = 0 mgxKiY †_‡K ( Gi mgvavb Ki|
4
79 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abkxjbx-9.1 Gi D`vniY-9 `ªóe¨| c„ôv-182
eq \o((,L)
†`Iqv Av‡Q, p = tan(, q = sin( Ges p + q = a I p ( q = b


A_©vr tan( + sin( = a Ges  tan( ( sin( = b


AZ:ci cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY 11 `ªóe¨| c„ôv-183
eq \o((,M)
†`Iqv Av‡Q, p2 (  eq \b\bc (1 + \r(3)) p +  eq \r(3) = 0


ev,
p2 ( p (  eq \r(3)p +  eq \r(3) = 0


ev,
p(p ( 1) (  eq \r(3)(p ( 1) = 0


( (p ( 1)   eq \b\bc(p ( \r(3)) = 0

	nq, p ( 1 = 0

ev, p = 1

ev, tan( = 1 = tan 45(
( ( = 45(
wb‡Y©q mgvavb, ( = 45(, 60(
	A_ev, p (  eq \r(3) = 0

ev, p =  eq \r(3)
ev, tan( = tan60(
( ( = 60(


eq \o((((,cÖkœ(80) 

[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 7]  
K.
( Gi †Kvb gv‡bi Rb¨ cos( Gi gvb cÖvq 1(one) n‡e e¨vL¨v Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, (R¨vwgwZK e¨vL¨vmn)

cosec2( – cot2( = 1| 
4
M.
(POM Gi (POM = 45( n‡j wÎ‡KvYwgwZK AbycvZ¸‡jvi gvb †ei Ki (wP‡Îi mvnv‡h¨)|
4
80 bs cÖ‡kœi mgvavb
eq \o((,K)



Avgiv Rvwb, cos( =  eq \f(f‚wg,AwZfzR) =  eq \f(OM,OP)

wPÎ †_‡K †`Lv hvq, hLb ( Gi gvb Lye †QvU A_©vr k~‡b¨i KvQvKvwQ n‡e| ZLb f‚wg I AwZfzR cÖvq mgvb n‡e, ZLb cos( Gi gvb cÖvq 1 n‡e| 
eq \o((,L)
cvV¨eB‡qi Aa¨vq-9.1 Gi ÔwÎ‡KvYwgwZK A‡f`vewj (iii)Õ `ªóe¨| c„ôv-179| 
eq \o((,M)
cvV¨eB‡qi Aa¨vq-9.2 Gi Ô45( †Kv‡Yi wÎ‡KvYwgwZK AbycvZÕ `ªóe¨| c„ôv-187
eq \o((((,cÖkœ(81) M = sin( + cos(, N = 1 ( sin( cos( Ges ( m~²‡KvY|
 
[Wv: Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]  
K.
coseq \b(90( ( \f(A,2))=  eq \f(\r(3),2) n‡j, cot2A.secA Gi gvb wbY©q Ki|
2
L.
M =  eq \r(2sec2( ( 2tan2() n‡j, ( Gi gvb wbY©q Ki|
4
M.
 eq \b(\r(3) + 1)  (cos( ( sin() =  eq \r(3) M ( M n‡j †`LvI †h, M + 2N =  eq \f(5,2) 
4
81 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


cos  eq \b(90( ( \f(A,2)) =  eq \f(\r(3),2) 


ev, sin  eq \f(A,2) = sin60(


ev,  eq \f(A,2) = 60(


( A = 120(

cÖ`Ë ivwk = cot2A . secA



= cot2120( . sec120(


= {cot (90( + 30()}2 . {sec (90 + 30()}



= tan230( ( ( cosec 30(


= (  eq \b(\f(1,\r(3)))2 ( 2



= (  eq \f(2,3)   (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


M = sin( + cos(


Ges M =  eq \r(2sec2( ( 2tan2() 


( sin( + cos( =  eq \r(2sec2( ( 2tan2() 


ev, sin( + cos( =  eq \r(2(sec2( ( tan2()) 


ev, sin( + cos( =  eq \r(2 . 1)  =  eq \r(2)


ev, sin( =  eq \r(2) ( cos(


ev, sin2( =  eq \b(\r(2) ( cos()2 


ev, 1 ( cos2( =  eq \b(\r(2))2 ( 2 eq \r(2) cos( + cos2(


ev, 2 ( 2 eq \r(2) cos( + cos2( + cos2( ( 1 = 0



ev, 2cos2( ( 2 eq \r(2) cos( + 1 = 0



ev,  eq \b(\r(2)cos()2 ( 2 .  eq \r(2) cos( . 1 + 12 = 0



ev,  eq \b(\r(2)cos( ( 1)2 = 0



ev,  eq \r(2) cos( ( 1 = 0



ev,  eq \r(2) cos( = 1



ev, cos( =  eq \f(1,\r(2)) = cos 45(


( ( = 45(  (Ans.)
eq \o((,M)
 eq \b(\r(3) + 1) (cos( ( sin() =  eq \r(3) M ( M


ev,  eq \b(\r(3) + 1) (cos( ( sin() = M  eq \b(\r(3) ( 1) 

ev,  eq \f(cos( ( sin(,M) =  eq \f(\r(3) ( 1,\r(3) + 1) 

ev,  eq \f(cos( ( sin(,cos( + sin() =  eq \f(\r(3) ( 1,\r(3) + 1) 

ev,  eq \f(cos( ( sin( + cos( + sin(,cos( ( sin( ( cos( ( sin() =  eq \f(\r(3) ( 1 + \r(3) + 1,\r(3) ( 1 ( \r(3) ( 1) 

ev,  eq \f(2cos(,( 2sin() =  eq \f(2\r(3),( 2) 

ev,  eq \f(cos(,sin() =  eq \r(3) 

ev, cot( = cot 30(

( ( = 30(

evgc¶ = M + 2N



= sin( + cos( + 2(1 ( sin(cos()



= sin 30( + cos 30( + 2 ( 2sin30( cos30(


=  eq \f(1,2) +  eq \f(\r(3),2) + 2 ( 2 .  eq \f(1,2) .  eq \f(\r(3),2) 


=  eq \f(1,2) +  eq \f(\r(3),2) + 2 (  eq \f(\r(3),2) 


=  eq \f(1,2) + 2



=  eq \f(5,2)  = Wvbc¶

( M + 2N =  eq \f(5,2)   (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(82) 
 
[evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR, PÆMÖvg ( cÖkœ bs 7]  
K.
cot( Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, tan2( ( sin2( = tan2(.sin2(
4
M.
R¨vwgwZK c×wZ‡Z cÖgvY Ki †h, sin2( + cos2( = 1
4
82 bs cÖ‡kœi mgvavb
eq \o((,K)
(LMN GKwU mg‡KvYx wÎfzR|

( LN2 = LM2 + MN2

ev,
132 = 122 + MN2

ev,
MN2 = 132 ( 122

ev,
MN2 = 169 ( 144 = 25


(
MN = 5


( cot( =  eq \f(MN,LM) =  eq \f(5,12) (Ans.)
eq \o((,L)


wPÎvbymv‡i, sin( =  eq \f(LM,LN) =  eq \f(12,13)

Ges tan( =  eq \f(LM,MN) =  eq \f(12,5)

( tan2( ( sin2( =  eq \b(\f(12,5))2  (  eq \b(\f(12,13))2 


=  eq \f(144,25) (  eq \f(144,169)


=  eq \f(24336 ( 3600,4225)


=  eq \f(20736,4225)

Ges tan2( . sin2( =  eq \b(\f(12,5))2  .  eq \b(\f(12,13))2 


=  eq \f(144,25) .  eq \f(144,169) 


=  eq \f(20736,4225)

( tan2( ( sin2( = tan2(.sin2( (cÖgvwYZ)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.1 Gi wÎ‡KvYwgwZK A‡f`vewj (i) `ªóe¨| c„ôv- 179
eq \o((((,cÖkœ(83) P = 2cos2( + 2 eq \r(2) sin(

M = cos( + sin(

N = cos( ( sin(
 
[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 7]  
K.
cosec260( + cot260( Gi gvb wbY©q Ki|
2
L.
mgvavb Ki: p = 3
4
M.
†`LvI †h,  eq \f(1 ( N,M ( 1) =  eq \f(cos(,1 ( sin()
4
83 bs cÖ‡kœi mgvavb
eq \o((,K)
cosec260( + cot260(

=  eq \b(\f(2,\r(3)))2 +  eq \b(\f(1,\r(3)))2

=  eq \f(4,3) +  eq \f(1,3)

=  eq \f(4 + 1,3) =  eq \f(5,3) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, p = 2 cos2( + 2 eq \r(2) sin(

GLb, p = 3


ev, 2cos2( + 2 eq \r(2) sin( = 3


ev, 2(1 ( sin2() + 2 eq \r(2) sin( ( 3 = 0


ev, 2 ( 2sin2( + 2 eq \r(2) sin( ( 3 = 0


ev, 2sin2( ( 2 eq \r(2) sin( + 1 = 0


ev,  eq \b(\r(2) sin()2 ( 2. eq \r(2)sin(.1 + 12 = 0


ev,  eq \b(\r(2) sin( ( 1)2 = 0


ev,  eq \r(2)sin( ( 1 = 0


ev, sin( =  eq \f(1,\r(2)) = sin 45(

( ( = 45( (Ans.)
eq \o((,M)
m„Rbkxj 78(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(84) eq \r(2) cos (A ( B) = 1, 2 sin (A + B) =  eq \r(3) Ges 
2 sin2( + 3 cos( ( 3 = 0 †hLv‡b A, B Ges ( m~²‡KvY|
 
[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 7]  
K.
secA ( tanA = eq \r(3) ( eq \r(2) n‡j (secA + tanA) Gi gvb wbY©q Ki|
2
L.
A I B Gi gvb wbY©q Ki|
4
M.
( Gi gvb wbY©q Ki|
4
84 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, sec2A ( tan2A = 1


ev,
(secA + tanA) (secA ( tanA) = 1

ev,
(secA + tanA) ( eq \r(3) (  eq \r(2)) = 1

ev,
secA + tanA =  eq \f(1, (  eq \r(2)) 




=  eq \f(( +  eq \r(2)),( eq \r(3) +  eq \r(2)) ( eq \r(3) (  eq \r(2))) 




=  eq \f( +  eq \r(2),( eq \r(3))2 ( ( eq \r(2))2) 
=  eq \f( +  eq \r(2),3 ( 2) 


(
secA + tanA =  eq \r(3) +  eq \r(2) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-14(K) `ªóe¨| c„ôv-192
eq \o((,M)
m„Rbkxj-20(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(85)  eq \r(3) tan (A ( B) = 1,  eq \r(3)tan (A + B) = 3 Ges cosec(.cot( = 2 eq \r(3) †hLv‡b ( m~²‡KvY|
  
[PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]  
K.
A ( B Gi gvb wbY©q Ki|
2
L.
A I B m~²‡KvY n‡j A I B Gi gvb wbY©q Ki|
4
M.
( Gi gvb wbY©q Ki Ges †`LvI †h, cosec2( ( cot2( = 1
4
85 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  eq \r(3)tan(A ( B) = 1


ev,
tan(A ( B) =  eq \f(1,\r(3)) 


ev,
tan (A ( B) = tan30(


(
A ( B = 30( (Ans.)
eq \o((,L)
†`Iqv Av‡Q,  eq \r(3)tan(A + B) = 3



ev,
tan(A + B) =  eq \f(3,\r(3)) 


ev,
tan (A + B) =  eq \r(3)


ev,
tan (A + B) = tan60(


(
A + B = 60( ... ... ... (i)

ÔKÕ n‡Z, A ( B = 30( ... ... ... (ii)

(i) I (ii) †hvM K‡i cvB,

A + B + A ( B = 60( + 30(

ev,  2A = 90(

(  A = 45(

A Gi gvb (i) bs G ewm‡q,

 45( + B = 60(

( B = 15(

( wb‡Y©q gvb, A = 45(, B = 15( (Ans.)
eq \o((,M)
†`Iqv Av‡Q, cosec( . cot( = 2 eq \r(3)


ev,
 eq \f(1,sin() .  eq \f(cos(,sin() = 2 eq \r(3)


ev,
 eq \f(cos(,sin2() = 2 eq \r(3)


ev,
 eq \f(cos(,1 ( cos2() = 2 eq \r(3)


ev,
cos( = 2 eq \r(3) ( 2 eq \r(3) cos2(


ev,
2 eq \r(3) cos2( + cos( ( 2 eq \r(3) = 0


ev,
2 eq \r(3) cos2( + 4 cos( ( 3 cos( ( 2 eq \r(3) = 0


ev,
2 cos( ( eq \r(3) cos( + 2) (  eq \r(3)( eq \r(3) cos( + 2) = 0



( ( eq \r(3) cos( + 2) (2 cos( (  eq \r(3)) = 0

	nq,  eq \r(3) cos( + 2 = 0

ev,   eq \r(3) cos( = ( 2

(  cos( =  eq \f(( 2,\r(3)) 
Bnv MÖnY‡hvM¨ bq| 
KviY ( 1 ( cos( ( 1
	A_ev, 2 cos( (  eq \r(3) = 0

ev, 2 cos( =  eq \r(3)
ev, cos( =  eq \f(\r(3),2) 
ev, cos( = cos 30(
( ( = 30( (Ans.)



GLb, cosec2( ( cot2( = cosec230( ( cot230(



= (cosec30()2 ( (cot30()2



= 22 ( ( eq \r(3))2 = 4 ( 3 = 1


( cosec2( ( cot2( = 1 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(86) (ABC-G (C = 90( Ges (BAC = ( †hLv‡b ( m~¶è‡KvY Ges  2sin (A + B) =  eq \r(3) 
[†m›U c­vwmWm nvB ¯‹zj, PÆMÖvg ( cÖkœ bs 7]  
K.
†`LvI †h, sin (90( ( () = cos(
2
L.
hw` 2cos (A ( B) =  eq \r(3) nq Z‡e A I  B Gi gvb KZ?
4
M.
hw`  eq \f(BC2,AC2) (  eq \b\bc(1 + \r(3))  eq \f(BC,AC) +  eq \r(3) = 0 nq, Z‡e ( Gi gvb KZ?
4
86 bs cÖ‡kœi mgvavb
eq \o((,K)
( †KvY I (90( ( () †KvY ci¯ú‡ii c~iK †KvY|

g‡b Kwi, (XOY = ( Ges P GB †Kv‡Yi OY  evûi Dci GKwU we›`y| PM ( OX AuvwK|
†h‡nZz wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY, 
AZGe, POM mg‡KvYx wÎfzR (PMO = 90( 

Ges (OPM + (POM = GK mg‡KvY = 90( 

(OPM = 90( ( (POM = 90( ( (       [†h‡nZz (POM = (XOY = (]

( sin (90( ( () =  eq \f(OM,OP) = cos (POM = cos(
eq \o((,L)
†`Iqv Av‡Q,

2sin (A + B) =  eq \r(3)

ev, sin (A + B) =  eq \f(\r(3),2) = sin60(

( A + B = 60(............(i)


Ges 2cos(A ( B) =  eq \r(3)

ev, cos(A ( B) =  eq \f(\r(3),2) = cos30(

( A ( B = 30(..............(ii)


(i) + (ii) ( 2A = 90(, ( A = 45(

(i) ( (ii) ( 2B = 30(, ( B = 15( (Ans.)
eq \o((,M)
†`Iqv Av‡Q,

 eq \f(BC2,AC2) (  eq \b\bc(1 + \r(3))  eq \f(BC,AC) +  eq \r(3)  = 0 


ev, 
 eq \b\bc(\f(BC,AC))\s\up5(2) (  eq \b\bc(1 + \r(3))  eq \f(BC,AC) +  eq \r(3) = 0


ev, 
tan2( (  eq \b\bc(1 + \r(3))  tan( +  eq \r(3) = 0


ev, 
tan2( ( tan( (  eq \r(3)tan( +  eq \r(3) = 0


ev, 
tan((tan( ( 1) (  eq \r(3)(tan( ( 1) = 0


ev, 
(tan( ( 1)(tan( (  eq \r(3)) = 0


nq, 
tan( ( 1 = 0


ev,
tan( = 1 = tan 45(

( 
( = 45(

A_ev, tan( (  eq \r(3) = 0


ev, 
tan( =  eq \r(3) = tan 60(

( 
( = 60(

( 
wb‡Y©q mgvavb: ( = 45(, 60(
eq \o((((,cÖkœ(87)  eq \f(cos( + sin(,cos( ( sin() =  eq \f(\r(3) + 1,\r(3) ( 1), (A = 60(

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 7]  
K.
cosec2A + cot2A Gi gvb wbY©q Ki|
2
L.
( Gi gvb wbY©q Ki|
4
M.
4 sin2B ( (2 + 2 eq \r(3)) sinB +  eq \r(3) = 0 mgxKiYwU mgvavb K‡i †`LvI †h, B = 2( A_ev B = (
4
87 bs cÖ‡kœi mgvavb
eq \o((,K)
(A = 60(

GLb cosec2A + cot2A = (cosec60()2 + (cot60()2 



=  eq \b(\f(2,\r(3)))2 +  eq \b(\f(1,\r(3)))2 



=  eq \f(4,3) +  eq \f(1,3)  =  eq \f(5,3)   (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


 eq \f(cos( + sin(,cos( ( sin() =  eq \f(\r(3) + 1,\r(3) ( 1) 

ev,
 eq \f(cos( + sin( + cos( ( sin(,cos( + sin( ( cos( + sin() =  eq \f(\r(3) + 1 + \r(3) ( 1,\r(3) + 1 ( \r(3) + 1)  

[†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2 cos(,2 sin() = 3) eq \f(2,2) 


ev,
cot( = cot30(

(
( = 30(   (Ans.)

eq \o((,M)
4sin2B ( (2 + 2 eq \r(3) )sinB +  eq \r(3)  = 0


ev,
4sin2B ( 2sinB ( 2 eq \r(3) sinB +  eq \r(3)  = 0


ev,
2sinB(2sinB ( 1) (  eq \r(3) (2sinB ( 1) = 0

ev,
(2sinB ( 1) (2sinB (  eq \r(3) ) = 0

nq,
2sinB ( 1 = 0
A_ev, 2sinB (  eq \r(3)  = 0


ev,
2sinB = 1
ev,
2sinB =  eq \r(3) 

ev,
sinB =  eq \f(1,2) 
ev,
sinB =  eq \f(,2) 


ev,
sinB = sin30(
ev,
sinB = sin60(

ev, 
B = 30(

(
B = ( [ÔLÕ n‡Z]
ev,
B = 2 ( 30(



(
B = 2(  [ÔLÕ n‡Z]

myZivs, B = 2( ev B = ( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(88) (i) cos( + sin( =  eq \r(2) cos(
Ges (ii) 2sin2A + 3cosA = 3
 
[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 7]  
K.
†`LvI †h, cos B  eq \r(sec2B ( 1) = sinB.
2
L.
(i) bs n‡Z cÖgvY Ki †h, cos( ( sin( =  eq \r(2) sin(.
4
M.
0( < A < 90( n‡j, (ii) bs mgxKiYwU mgvavb Ki|
4
88 bs cÖ‡kœi mgvavb
eq \o((,K)
evgc¶ = cosB  eq \r(sec2B ( 1)


= cosB  eq \r(tan2B)


= cosB.tanB



= cosB (  eq \f(sinB,cosB) 



= sinB = Wvbc¶

( cosB  eq \r(sec2B ( 1) = sinB (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, cos ( + sin ( =  eq \r(2)cos (

ev, 
 eq \r(2)cos ( +  eq \r(2)sin( =  eq \r(2). eq \r(2)cos( [Dfq c¶‡K  eq \r(2) Øviv ¸Y K‡i]

ev, 
cos( + sin( +  eq \r(2)sin( = 2cos( [(  eq \r(2)cos( = cos( + sin(]

ev, 
 eq \r(2)sin( = 2cos( – cos( – sin(

ev, 
 eq \r(2)sin( = cos( – sin(

( 
cos ( ( sin ( =  eq \r(2)sin (  (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 20(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(89) tanA + secA =  eq \f(x,y)  Ges A m~²‡KvY|

 [e­–-evW© ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 7]  
K.
A = 60( n‡j †`LvI †h, x =  eq \f(y,2 ( )

2
L.
x = y eq \r(3) n‡j A Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h, cosA =  eq \f(2xy,x2 + y2)
4
89 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tanA + secA =  eq \f(x,y)  Ges A = 60(

( tan 60( + sec 60( =  eq \f(x,y) 

ev,
 eq \r(3) + 2 =  eq \f(x,y) 

ev,
x = y( eq \r(3) + 2)

ev,
x =  eq \f(y( + 2) ( eq \r(3) ( 2), eq \r(3) ( 2)


ev,
x =  eq \f(y{()2 ( 22}, eq \r(3) ( 2)


ev,
x =  eq \f(( y, ( 2)


(
x =  eq \f(y,2 ( )
 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, tanA + secA =  eq \f(x,y) 

x = y eq \r(3) n‡j, tanA + secA =  eq \f(y,y)


ev,
secA =  eq \r(3) ( tanA

ev,
sec2A = ( eq \r(3) ( tanA)2

ev,
sec2A = 3 ( 2 eq \r(3) tanA + tan2A

ev,
sec2A ( tan2A = 3 ( 2 eq \r(3) tanA

ev,
2 eq \r(3) tanA = 3 ( 1  [(  sec2A ( tan2A = 1]


ev,
tanA =  eq \f(2,2)


ev,
tanA =  eq \f(1,\r(3)) 

ev,
tanA = tan30(

(
A = 30( (Ans.)
eq \o((,M)
†`Iqv Av‡Q, tanA + secA =  eq \f(x,y) 


ev,
 eq \f(sinA,cosA) +  eq \f(1,cosA) =  eq \f(x,y) 


ev,
 eq \f(1 + sinA,cosA) =  eq \f(x,y) 


ev,
 eq \f((1 + sinA)2,cos2A) =  eq \f(x2,y2)


ev,
 eq \f((1 + sinA)2,1 ( sin2A) =  eq \f(x2,y2)


ev,
 eq \f((1 + sinA)2,(1 + sinA) (1 ( sinA)) =  eq \f(x2,y2)


ev,
 eq \f(1 + sinA,1 ( sinA) =  eq \f(x2,y2)


ev,
 eq \f(1 + sinA ( 1 + sinA,1 + sinA + 1 ( sinA) =  eq \f(x2 ( y2,x2 + y2)  [we‡qvRb-†hvRb K‡i]


ev,
 eq \f(2 sinA,2) =  eq \f(x2 ( y2,x2 + y2)


(
sinA =  eq \f(x2 ( y2,x2 + y2)


(
cosA =  eq \r(1 ( sin2A)  = x2 ( y2,x2 + y2))2  eq \r(1 ( ) 




=  eq \r(\f((x2 + y2)2 ( (x2 ( y2)2,(x2 + y2)2)) 



=  eq \r(\f(4x2y2,(x2 + y2)2))   [( (a + b)2 ( (a ( b)2 = 4ab]




=  eq \f(2xy,x2 + y2)


( cosA =  eq \f(2xy,x2 + y2) (cÖgvwYZ)
eq \o((((,cÖkœ(90) (i) tan( + sin( = m Ges tan( ( sin( = n

(ii) sinA + cosA = P
 
[wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU ( cÖkœ bs 8]  
K.
 eq \r(3)tan( ( 1 = 0 n‡j, cosec( Gi gvb wbY©q Ki|
2
L.
P =  eq \r(2) n‡j (ii) bs n‡Z A Gi gvb wbY©q Ki; †hLv‡b 0( ( A < 90(.
4
M.
(i) bs e¨envi K‡i cÖgvY Ki m2 ( n2 = 4 eq \r(mn)
4
90 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  eq \r(3)tan( ( 1 = 0 

ev,
tan( =  eq \f(1,\r(3))

ev,
tan( = tan (30()


(
( = 30(

A_©vr, cosec( = cosec30(



= 2 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P =  eq \r(2)

ev,
sinA + cosA =  eq \r(2) [(ii) bs n‡Z]

ev, 
sinA = eq \r(2) – cosA

ev, 
sin2A = (eq \r(2) – cosA)2

ev, 
1 –  cos2A = 2 – 2eq \r(2)cosA + cos2A

ev, 
1 – cos2A – 2 + 2eq \r(2)cosA – cos2A = 0


ev, 
– 2 cos2A + 2eq \r(2)cosA – 1 = 0


ev, 
2cos2A – 2eq \r(2)cosA + 1 = 0

ev, 
( eq \r(2)cosA)2 ( 2. eq \r(2)cosA.1 + (1)2 = 0

ev, 
(eq \r(2)cosA – 1)2 = 0


ev, 
eq \r(2)cosA – 1 = 0


ev,
eq \r(2)cosA = 1


ev, 
cosA = eq \f(1,\r(2))

ev, 
cosA = cos45(

( 
A = 45( (Ans.)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183|
eq \o((((,cÖkœ(91) (ABC G (C = GK mg‡KvY, AC = 1, BC =  eq \r(3) Ges (B = (
 
[miKvwi Rywejx D”P we`¨vjq, mybvgMÄ ( cÖkœ bs 7]  
K.
( Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,  eq \f(tan(,sec( + 1) (  eq \f(sec( ( 1,tan() = 0
4
M.
cos2A ( sin2A = 2 ( 5 cosA (hLb A m~²‡KvY) mgxKiYwU mgvavb K‡i †`LvI †h, A = 2(
4
91 bs cÖ‡kœi mgvavb
eq \o((,K)


(ABC G, tan( =  eq \f(AC,BC)

ev,
tan( =  eq \f(1,\r(3))  = tan 30(

(
( = 30( (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-9 `ªóe¨| c„ôv-182
eq \o((,M)
m„Rbkxj 28(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(92) A =  eq \f(cot(,cosec( + 1) +  eq \f(cosec( ( 1,cot() , B =  eq \f(cos(,1 + sin() , hLb ( m~²‡KvY|
 
[gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi ( cÖkœ bs 7]  
K.
cotC =  eq \r(3) n‡j, sec2C ( 1 Gi gvb wbY©q Ki|
2
L.
cÖgvY K‡iv †h, A = 2B
4
M.
3B2 = 1 n‡j, ( Gi gvb wbY©q Ki|
4
92 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cotC =  eq \r(3)


ev,  eq \f(1,tanC) =  eq \r(3) 


ev, tan2C =  eq \f(1,3) 


( sec2 C ( 1 =  eq \f(1,3)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

A =  eq \f(cot(,cosec( + 1) +  eq \f(cosec( ( 1,cot()


=  eq \f(cot2( + cosec2( ( 1,(cosec( + 1) cot() 


=  eq \f(2cot2(,(cosec( + 1)cot() 
[ cosec2( ( 1 = cot2(]



= 2  eq \f(cot(,\f(1,sin() + 1) 


= 2 eq \f(\f(cos(,sin(),\f(1 + sin(,sin()) 


=  eq \f(2cos(,1 + sin()


= 2. eq \f(cos(,1 + sin() 



= 2B   eq \b\bc\[(( B = \f(cos(,1 + sin())

( A = 2B (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, B =  eq \f(cos(,1 + sin()

Ges 3B2 = 1


ev, 3  eq \b(\f(cos(,1 + sin())2 = 1


ev, 3  eq \f(cos2(,(1 + sin()2) = 1


ev,  eq \f(3(1 ( sin2(),(1 + sin()2) = 1


ev,  eq \f(3(1 + sin()(1 ( sin(),(1 + sin()(1 + sin()) = 1


ev,  eq \f(3(1 ( sin(),1 + sin() = 1


ev, 3 ( 3sin( = 1 + sin(

ev, 4sin( = 2


ev, sin( =  eq \f(2,4)

ev, sin( =  eq \f(1,2) = sin 30(

( ( = 30( (Ans.)
eq \o((((,cÖkœ(93) cos p + cot p = x Ges cot p ( cos p = y
 
[ewikvj wRjv ¯‹zj, ewikvj ( cÖkœ bs 7]  
K.
sec (90( ( () =  eq \f(5,3)  n‡j cot( Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(x2 ( y2,\r(xy)) = 4
4
M.
hw`  eq \f(x,y) = 7 + 4 eq \r(3) nq Z‡e †`LvI †h, p = 60(|
4
93 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


sec(90( ( () =  eq \f(5,3) 



ev, cosec( =  eq \f(5,3) 

ev, cosec2( =  eq \f(25,9)   [eM© K‡i]

ev, 1 +  cot2( =  eq \f(25,9) 

ev, cot2( =  eq \f(25,9) ( 1 =  eq \f(16,9) 

( cot( =  eq \f(4,3)  (Ans.)
eq \o((,L)
evgc¶ =  eq \f(x2 ( y2,\r(xy)) 

=  eq \f((x + y) (x ( y),\r(xy)) 

=  eq \f((cos p + cot p + cot p ( cos p) (cos p + cot p ( cot p + cos p),\r((cos p + cot p) (cot p ( cos p)))  

[DÏxcK Abymv‡i]

=  eq \f(2cot p . 2cos p,\r(cot2p ( cos2p)) 

=  eq \f(4cot p cos p,\r(cot2p \b(1 ( \f(cos2 p,cot2p))))

=  eq \f(4cot p cos p,\r(cot2p \b(1 ( \f(cos2p,\f(cos2p,sin2p))))) 

=  eq \f(4cot p cos p,\r(cot2p (1 ( sin2p))) 

=  eq \f(4cot p cos p,\r(cot2p cos2p))

=  eq \f(4cot p cos p,cot p cos p) 

= 4


= Wvbc¶

(  eq \f(x2 ( y2,\r(xy)) = 4 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


 eq \f(x,y) = 7 + 4 eq \r(3) 

ev,  eq \f(cosp + cotp,cotp ( cosp) = 7 + 4 eq \r(3) 

ev,  eq \f(cosp + cotp + cotp ( cosp,cosp + cotp ( cotp + cosp) =  eq \f(7 + 4\r(3) + 1,7 + 4\r(3) ( 1)  [†hvRb-we‡qvRb K‡i]

ev,  eq \f(2cotp,2cosp) =  eq \f(8 + 4\r(3),6 + 4\r(3)) 

ev,  eq \f(\f(cosp,sinp),cosp) =  eq \f(8 + 4) 


ev,  eq \f(cosp,sinp) (  eq \f(1,cosp) =  eq \f(\b(8 + 4\r(3)) \b(6 ( 4\r(3)),\b(6 + 4\r(3)) \b(6 ( 4\r(3))) 

ev,  eq \f(1,sinp) =  eq \f(48 ( 32\r(3) + 24\r(3) ( 48,36 ( 48) 

ev,  eq \f(1,sinp) =  eq \f(( 8\r(3),( 12) 

ev, sinp =  eq \f(12,8\r(3)) =  eq \f(3,2\r(3)) 

ev, sinp =  eq \f(\r(3),2) = sin60(

( p = 60( (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(94) (ABC-Gi (B = 90(. AB = BC = a Ges (BAC = (
  
[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 7]  
K.
AC Gi gvb wbY©q Ki|
2
L.
 eq \r(\f(1 ( sin(,1 + sin()) Gi gvb wbY©q Ki DÏxc‡Ki Av‡jv‡K|
4
M.
DÏxc‡Ki (  †Kv‡Yi mv‡c¶  eq \b\bc(\f(BC,AB))\s\up5(2) + 2  eq \b\bc(\f(AB,AC))\s\up5(2) ( 2 = 0 n‡j, mgxKiYwUi mgvavb K‡i ( Gi gvb wbY©q Ki|
4
94 bs cÖ‡kœi mgvavb
eq \o((,K)
(ABC G,

AB = BC = a


Ges (B = 90(

( wÎfzRwU mgwØevû mg‡KvYx wÎfzR|

( AC2 = AB2 + BC2 = a2 + a2 = 2a2

( AC =  eq \r(2) a (Ans.)
eq \o((,L)
(ABC G,

BC = AB = a


Ges AC =  eq \r(2) a [ÔKÕ n‡Z]

sin( = sin (BAC =  eq \f(BC,AC) =  eq \f(a,\r(2)a) =  eq \f(1,\r(2))
(
 eq \r(\f(1 ( sin(,1 + sin()) =  eq \r(\f(1 ( \f(1, \r(2)),1 + \f(1,\r(2))))


=  eq \r(\f(\f(\r(2) ( 1, \r(2)), \f(\r(2) + 1,\r(2))))


=  eq \r(\f(\r(2) ( 1,\r(2) + 1))


=  eq \r(\f((\r(2) ( 1) (\r(2) ( 1),(\r(2) + 1) (\r(2) ( 1)))


=  eq \r(\f((\r(2) ( 1)2,(\r((2)2) ( 1)))


=  eq \r(\f((\r(2) ( 1)2,2 ( 1))


= eq \r(2) ( 1 (Ans.)
eq \o((,M)
 eq \f(BC,AB) = tan(

Ges   eq \f(AB,AC) = cos(

†`Iqv Av‡Q,

 eq \b\bc(\f(BC,AB))\s\up5(2) + 2  eq \b\bc(\f(AB,AC))\s\up5(2) ( 2 = 0 

ev,
(tan()2 + 2(cos()2 ( 2 = 0


ev,
tan2( + 2cos2( ( 2 = 0


ev,
tan2( ( 2 (1 ( cos2() = 0


ev,
tan2( ( 2 sin2( = 0


ev,
tan2( = 2sin2(

ev,
 eq \f(sin2(,cos2() = 2 sin2(

ev,
sec2( = 2 [(( sin(( 0]


ev, 
cos2( =  eq \f(1,2)

ev
 cos( =  eq \f(1,\r(2))


ev, 
cos( = cos45(

( ( = 45( (Ans.)
eq \o((((,cÖkœ(95) tan( + sin( = m, tan( ( sin( = n, cos( + sin( = A Ges 
cos( ( sin( = B
 
[wc‡ivRcyi miKvwi evwjKv D”P we`¨vjq, wc‡ivRcyi ( cÖkœ bs 7]  
K.
cÖgvY Ki †h, tan2 ( sin2( = mn|
2
L.
cÖgvY Ki †h, m2 ( n2 = 4 eq \r(mn) |
4
M.
A =  eq \r(2)(A ( sin() n‡j, cÖgvY Ki †h, B =  eq \r(2)(A ( cos()|
4
95 bs cÖ‡kœi mgvavb
eq \o((,K) m„Rbkxj 19(K) bs mgvavb `ªóe¨|
eq \o((,L) cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-183
eq \o((,M) m„Rbkxj 11(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(96) sin( = p, cos( = q, tan( = r, †hLv‡b ( m~²‡KvY|

[exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv ( cÖkœ bs 7]  
K.
r =  eq \r((3)( 1) n‡j ( Gi gvb wbY©q Ki|
2
L.
p + q =  eq \r(2) n‡j cÖgvY Ki †h, ( = 45(.
4
M.
7p2 + 3q2 = 4 n‡j †`LvI †h, tan( =  eq \f(1,\r(3)) .
4
96 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 29(K) bs mgvavb `ªóe¨|
eq \o((,L) 
m„Rbkxj 37(L) bs mgvavb `ªóe¨|
eq \o((,M) 
m„Rbkxj 29(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(97)

[gwZwSj miKvix evjK D”P we`¨vjq, XvKv ( cÖkœ bs 7]  
K.
sec( Gi gvb wbY©q Ki|
2
L.
x = 1, y = 2 n‡j (cosec2( ( sec2()(cosec2( + sec2()(1 Gi gvb KZ?
4
M.
†`LvI †h, (x sin( ( z cos()(x sin( + z cos()(1 =  eq \f((x2 ( z2),x2 + z2)
4
97 bs cÖ‡kœi mgvavb
eq \o((,K)
(ABC-G

sec( =  eq \f(AC,AB)

( sec( =  eq \f(y,z) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, x = 1, y = 2


(ABC-G sin( =  eq \f(x,y) =  eq \f(1,2)

ev, sin( = sin 30(

( ( = 30(

GLb, (cosec2( ( sec2()(cosec2( + sec2()(1

=  eq \f(cosec2( ( sec2(,cosec2( + sec2()

=  eq \f((cosec 30()2 ( (sec 30()2,(cosec 30()2 + (sec 30()2)

=  eq \f(22 ( \b(\f(2,\r(3)))2,22 + \b(\f(2,\r(3)))2)

=  eq \f(4 ( \f(4,3),4 + \f(4,3))

=  eq \f(\f(12 ( 4,3),\f(12 + 4,3))

=  eq \f(8,3) (  eq \f(3,16)

=  eq \f(1,2) (Ans.)
eq \o((,M)
GLb, (x sin( ( z cos()(x sin( + z cos()(1

=  eq \f((x sin( ( z cos(),(x sin( + z cos())

=  eq \f(x . \f(x,y) ( z . \f(z,y),x . \f(x,y) + z . \f(z,y))

=  eq \f(\f(x2,y) ( \f(z2,y),\f(x2,y) + \f(z2,y))

=  eq \f(x2 ( z2,y) .  eq \f(y,x2 + z2)

=  eq \f(x2 ( z2,x2 + z2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(98) cosec( =  eq \r(\f(1 + x,1 ( x))
[†ZRMuvI miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 8]  
K.
sin2( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, tan( =  eq \r(\f(1 ( x,2x)) .
4
M.
†`LvI †h,  eq \f(sec ( ( tan (,sec ( + tan () =  eq \f(1 ( \r(1 ( x2),x) .
4
98 bs cÖ‡kœi mgvavb
eq \o((,K)
cosec( =  eq \r(\f(1 + x,1 ( x))

(  eq \f(1,cosec() =  eq \r(\f(1 ( x,1 + x))

ev, sin( =  eq \r(\f(1 ( x,1 + x))

( sin2( =  eq \f(1 ( x,1 + x) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB, sin( =  eq \r(\f(1 ( x,1 + x))

(ABC G AC2 = AB2 + BC2

ev, BC2 = AC2 ( AB2

ev, BC =  eq \r(AC2 ( AB2)


=  eq \r(1 + x ( 1 + x)


=  eq \r(2x)

GLb, (ABC G tan( =  eq \f(AB,BC)


=  eq \f(\r(1 ( x),\r(2x))

( tan( =  eq \r(\f(1 ( x,2x)) (†`Lv‡bv n‡jv)
eq \o((,M)
ÔLÕ bs Gi wPÎ n‡Z cvB,

sec( =  eq \r(\f(1 + x,2x)) Ges tan( =  eq \r(\f(1 ( x,2x))

(  eq \f(sec(,tan() =  eq \r(\f(1 + x,1 ( x))

(  eq \f(sec( ( tan(,sec( + tan() =  eq \f(\r(1 + x) ( \r(1 ( x),\r(1 + x) + \r(1 ( x))


=  eq \f(\b(\r(1 + x) ( \r(1 ( x))\b(\r(1 + x) ( \r(1 ( x)),\b(\r(1 + x) + \r(1 ( x))\b(\r(1 + x) ( \r(1 ( x)))


=  eq \f(\b(\r(1 + x))2 ( 2.\r((1 + x)(1 ( x)) + \b(\r(1 ( x))2,\b(\r(1 + x))2 ( \b(\r(1 ( x))2)


=  eq \f(1 + x ( 2\r(1 ( x2) + 1 ( x,1 + x ( 1 + x)


=  eq \f(2 ( 2\r(1 ( x2),2x)


=  eq \f(1 ( \r(1 ( x2),x) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(99) a = sin(, b = cos( Ges A = 30(.
[we Gb K‡jR, XvKv ( cÖkœ bs 7]  
K.
(cos A ( sin A) Gi gvb wbY©q Ki|
2
L.
a2 + a4 = 1 n‡j, DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h,  eq \b(\f(a,b))4 (  eq \b(\f(a,b))2 = 1.
4
M.
mgvavb Ki:  eq \r(2)a2 (  eq \b(1 + \r(2))a + 1 = 0 hLb 0( ( ( ( 90(.
4
99 bs cÖ‡kœi mgvavb

m„Rbkxj 4 bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(100)

[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv ( cÖkœ bs 7]  
K.
†`LvI †h, cos230( ( sin230( = cos60(.
2
L.
cÖgvY Ki †h,  eq \f(\f(x,y),1 ( \f(y,x)) +  eq \f(\f(y,x),1 ( \f(x,y)) = sec(. cosec( + 1.
4
M.
 eq \f(2x2,x2 + y2) +  eq \f(3y,\r(x2 + y2)) = 3 n‡j, ( Gi gvb wbY©q Ki|
4
100 bs cÖ‡kœi mgvavb
eq \o((,K)
cos230( ( sin230( =  eq \b(\f(\r(3),2))2 (  eq \b(\f(1,2))2


=  eq \f(3,4) (  eq \f(1,4) =  eq \f(3 ( 1,4)


=  eq \f(2,4) =  eq \f(1,2) = cos 60(

( cos230( ( sin230( = cos 60( (†`Lv‡bv n‡jv)
eq \o((,L)
evgc¶ =  eq \f(\f(x,y),1 ( \f(y,x)) +  eq \f(\f(y,x),1 ( \f(x,y))


=  eq \f(tan(,1 ( cot() +  eq \f(cot(,1 ( tan() [wPÎvbymv‡i]


=  eq \f(\f(sin(,cos(),1 ( \f(cos(,sin()) +  eq \f(\f(cos(,sin(),1 ( \f(sin(,cos())


=  eq \f(\f(sin(,cos(),\f(sin( ( cos(,sin()) +  eq \f(\f(cos(,sin(),\f(cos( ( sin(,cos())


=  eq \f(sin2(,cos((sin( ( cos()) +  eq \f(cos2(,sin((cos( ( sin())


=  eq \f(sin2(,cos((sin( ( cos()) (  eq \f(cos2(,sin((sin( ( cos())


=  eq \f(sin3( ( cos3(,sin(.cos((sin( ( cos())


=  eq \f((sin( ( cos()(sin2( + cos2( + sin(.cos(),sin(.cos((sin( ( cos())


=  eq \f(1 + sin(.cos(,sin(.cos()


=  eq \f(1,sin(.cos() +  eq \f(sin(.cos(,sin(.cos()


= cosec(.sec( + 1



= Wvbc¶

(  eq \f(\f(x,y),1 ( \f(y,x)) +  eq \f(\f(y,x),1 ( \f(x,y)) = cosec(.sec( + 1 (cÖgvwYZ)
eq \o((,M)
DÏxc‡Ki wPÎvbymv‡i, AC =  eq \r(x2 + y2)

kZ©vbymv‡i,  eq \f(2x2,x2 + y2) +  eq \f(3y,\r(x2 + y2)) = 3


ev, 2 eq \b(\f(x,\r(x2 + y2)))2 + 3 cos( = 3


( 2 sin2( + 3 cos( ( 3 = 0


AZtci m„Rbkxj 20(M) bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(101) cosec( =  eq \r(\f(1 + x,1 ( x))

[dwi`cyi cywjk jvBb&m D”P we`¨vjq, dwi`cyi  ( cÖkœ bs 7]  
K.
sin2( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, tan( =  eq \r(\f(1 ( x,2x))
4
M.
†`LvI †h,  eq \f(sec( ( tan(,sec( + tan() =  eq \f(1 ( \r(1 ( x2),x) .
4
101 bs cÖ‡kœi mgvavb

m„Rbkxj 98 bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(102) M = cos(, cotA ( cosecA =  eq \f(1,p)

[K…wl wek¦we`¨vjq nvB ¯‹zj, gqgbwmsn ( cÖkœ bs 7]  
K.
†`LvI †h, 2sin2B = 1 ( cos 2B; hLb, B = 45(.
2
L.
cÖgvY Ki †h, secA =  eq \f(p2 + 1,p2 ( 1)
4
M.
4M2 (  eq \b(2 + 2\r(3))M +  eq \r(3) = 0 n‡j ( Gi gvb wbY©q Ki|
4
102 bs cÖ‡kœi mgvavb

m„Rbkxj 8 bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(103) sin( + cos( = p Ges sec( + cosec( = q

[beveMÄ miKvwi evwjKv D”P we`¨vjq, PuvcvBbeveMÄ ( cÖkœ bs 7]  
K.
 eq \f(p,q) gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, q(p2 ( 1) = 2p.
4
M.
cÖgvY Ki †h,  eq \f(cos2(,2 ( 2sin2( ( cosec2() =  eq \f(p2,2p2 ( q2) .
4
103 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \f(p,q) =  eq \f(sin( + cos(,sec( + cosec()

=  eq \f(sin( + cos(,\f(1,cos() + \f(1,sin())

=  eq \f(sin( + cos(,\f(sin( + cos(,cos(.sin())

= sin(.cos( (Ans.)
eq \o((,L)
L.H.S = q(p2 ( 1)



= (sec( + cosec(){(sin( + cos()2 ( 1}



= (sec( + cosec()(sin2( + cos2( + 2sin(cos( ( 1)



= (sec( + cosec()(1 + 2sin(.cos( ( 1)



=  eq \b(\f(1,cos() + \f(1,sin()) . 2sin(.cos(


=  eq \f(sin( + cos(,sin(.cos() . 2sin(.cos(


= 2(sin( + cos()



= 2p


( q(p2 ( 1) = 2p (cÖgvwYZ)
eq \o((,M)
R.H.S. =  eq \f(p2,2p2 ( q2)


=  eq \f((sin( + cos()2,2(sin( + cos()2 ( (sec( + cosec()2)


=  eq \f((sin( + cos()2,2(sin( + cos()2 ( \b(\f(1,cos() + \f(1,sin())2)


=  eq \f((sin( + cos()2,2(sin( + cos()2 ( \b(\f(sin( + cos(,sin(.cos())2)


=  eq \f((sin( + cos()2,2(sin( + cos()2 ( (sin( + cos()2.sec2(.cosec2()


=  eq \f((sin( + cos()2,(sin( + cos()2(2 ( sec2(.cosec2())


=  eq \f(1,2 ( \f(cosec2(,cos2())


=  eq \f(1,\f(2 cos2( ( cosec2(,cos2())


=  eq \f(cos2(,2(1 ( sin2() ( cosec2()


=  eq \f(cos2(,2 ( 2sin2( ( cosec2()


= L.H.S. (cÖgvwYZ)
eq \o(((((,cÖkœ(104)  eq \f(cosA + sinA,cosA ( sinA) =  eq \f(\r(3) + 1,\r(3) ( 1), (B = 60(.


[B¶z M‡elYv D”P we`¨vjq, Ck¦i`x, cvebv ( cÖkœ bs 7]  
K.
cosec2B + cot2B Gi gvb wbY©q Ki|
2
L.
A Gi gvb wbY©q Ki|
4
M.
4 sin2( ( (2 + 2 eq \r(3)) sin( +  eq \r(3) = 0 mgxKiYwU mgvavb K‡i †`LvI †h, ( = 2A A_ev ( = A|
4
104 bs cÖ‡kœi mgvavb
 
m„Rbkxj 87 bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(105) (i)  eq \r(2) cos(A ( B) = 1, 2sin(A + B) =  eq \r(3) Ges A, B m~²‡KvY|
(ii) P = sin(, Q = cos(, ( m~²‡KvY|

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 7]  
K.
C = 30( n‡j  eq \f(2tanC,1 ( tan2C) Gi gvb wbY©q Ki|
2
L.
A I B Gi gvb wbY©q Ki|
4
M.
Q2 ( P2 + 5Q = 2 n‡j, ( Gi gvb wbY©q Ki|
4
105 bs cÖ‡kœi mgvavb
eq \o((,K)
GLb,  eq \f(2 tanC,1 ( tan2C)

=  eq \f(2 tan30(,1 ( tan230() [( C = 30(]


=  eq \f(2 ( \f(1,\r(3)),1 ( \b(\f(1,\r(3)))2)

=  eq \f(\f(2,\r(3)),1 ( \f(1,3))

=  eq \f(\f(2,\r(3)),\f(3 ( 1,3))

=  eq \f(\f(2,\r(3)),\f(2,3))

=  eq \f(2,\r(3)) (  eq \f(3,2) =  eq \r(3) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-14(K) `ªóe¨| c„ôv-192
eq \o((,M)
GLb, Q2 ( P2 + 5Q = 2


ev, Q2 ( P2 = 2 ( 5Q


ev,
cos2( ( sin 2( = 2 ( 5 cos(  [( P = sin(, Q = cos(]

ev,
cos2( ( (1 ( cos2() = 2 ( 5 cos( 

ev,
cos2( ( 1 + cos2( = 2 ( 5 cos(

ev,
2 cos2( ( 1 = 2 ( 5 cos(

ev,
2cos2( + 5cos( ( 1 ( 2 = 0

ev,
2cos2( + 5cos( ( 3 = 0

ev,
2 cos2( + 6cos( ( cos( ( 3 = 0

ev,
2cos( (cos( + 3) ( 1(cos( + 3) = 0

ev, 
(cos( + 3) (2 cos( ( 1) = 0

nq, 
cos( + 3 = 0
A_ev, 2 cos( ( 1 = 0

ev, 
cos(= ( 3 
ev, 2 cos( = 1

[wKš—y, cos(  ( ( 3,
ev, cos ( =  eq \f(1,2) 

KviY, (1 ( cos( ( 1]
ev, cos ( = cos 60( 


( ( = 60(

( 
wb‡Y©q mgvavb: ( = 60(.
eq \o(((((,cÖkœ(106) cos( + sin( =  eq \r(3) cos( Ges  eq \r(3)sinA + cosA = 2.


[cywjk jvBb&m D”P we`¨vjq, w`bvRcyi ( cÖkœ bs 7]  
K.
†`LvI †h, cosB  eq \r(sec2B ( 1) = sinB.
2
L.
cÖgvY Ki †h, 2cos( ( sin( =  eq \r(3)sin(
4
M.
0( < A < 90( n‡j, mswk­ó mgxKiYwU mgvavb Ki|
4
106 bs cÖ‡kœi mgvavb
eq \o((,K)
evgc¶ = cosB  eq \r(sec2B ( 1)


= cosB  eq \r(tan2B)


= cosB . tanB



= cosB .  eq \f(sinB,cosB)


= sinB = Wvbc¶

( cos B eq \r(sec2B ( 1) = sinB (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q,

cos( + sin( =  eq \r(3)cos(

ev, sin( =  eq \r(3) cos( ( cos(

ev, sin( =  eq \b(\r(3) ( 1) cos(

ev,  eq \b(\r(3) + 1)sin( =  eq \b(\r(3) + 1)

 eq \b(\r(3) ( 1)cos(

ev,  eq \r(3)sin( + sin( = (3 ( 1) cos(

ev,  eq \r(3)sin( + sin( = 2 cos(

( 2cos( ( sin( =  eq \r(3)sin( (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 45(M) bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(107) sin( + cos( = a Ges sec( + cosec( = b


[†eMgMÄ miKvwi KvwiMwi D”P we`¨vjq, †bvqvLvjx ( cÖkœ bs 7]  
K.
 eq \f(a,b) Gi gvb KZ?
2
L.
cÖgvY Ki †h, a2 =  eq \f(2a + b,b)
4
M.
 eq \r(3)sin( = cos( n‡j  eq \f(cosec2( ( sec2(,cosec2( + sec2() Gi gvb KZ?
4
107 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

sin( + cos( = a


sec( + cosec( = b


(  eq \f(a,b) =  eq \f(sin( + cos(,sec( + cosec()


=  eq \f(sin( + cos(,\f(1,cos() + \f(1,sin())


=  eq \f(sin( + cos(,\f(sin( + cos(,cos(.sin())


= sin(.cos( (Ans.)
eq \o((,L)
ÔKÕ †_‡K cvB,

 eq \f(a,b) = sin(.cos(

GLb, a2 = (sin( + cos()2

= sin2( + cos2( + 2sin(.cos(

= 1 + 2. eq \f(a,b)  eq \b\bc\[(sin(.cos( = \f(a,b))

=  eq \f(b + 2a,b)

=  eq \f(2a + b,b)

( a2 =  eq \f(2a + b,b)  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

 eq \r(3)sin( = cos(

(  eq \f(cos(,sin() =  eq \r(3)

(  eq \f(cosec(,sec() =  eq \r(3)  eq \b\bc\[(( \f(1,sin() = cosec(; cos( = \f(1,sec())

(  eq \f(cosec2(,sec2() = 3


(  eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(3 ( 1,3 + 1) [we‡qvRb-†hvRb K‡i]

(  eq \f(cosec2( ( sec2(,cosec2( + sec2() =  eq \f(1,2) (Ans.)
eq \o(((((,cÖkœ(108) 2sin (A + B) =  eq \r(3) =  eq \r(6) cos(A ( B)


[PÆMÖvg wek¦we`¨vjq j¨ve‡iUwi ¯‹zj G¨vÊ K‡jR, PÆMÖvg ( cÖkœ bs 8]  
K.
A + B Gi gvb wbY©q Ki|
2
L.
A I B Gi gvb wbY©q Ki|
4
M.
( =  eq \f(1,2) (A + B) n‡j cÖgvY Ki †h, sin3( = 3sin( ( 4sin3(.
4
108 bs cÖ‡kœi mgvavb
eq \o((,K) I eq \o((,L)
†`Iqv Av‡Q,

2sin(A + B) =  eq \r(3) =  eq \r(6)cos(A ( B)


( 2sin(A + B) =  eq \r(3) Ges  eq \r(6) cos(A ( B) =  eq \r(3)


(  eq \r(2) cos(A ( B) = 1


AZtci cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-14(K) bs `ªóe¨| c„ôv-192
eq \o((,M)
ÔKÕ n‡Z cvB,

A + B = 60(

( ( =  eq \f(1,2) (A + B) =  eq \f(1,2) ( 60( = 30(

GLb, L.H.S = sin3(

= sin 3 ( 30(

= sin 90( = 1


R.H.S. = 3sin( ( 4sin3(


= 3 sin30( ( 4(sin 30()3


= 3 (  eq \f(1,2) ( 4 (  eq \b(\f(1,2))3


=  eq \f(3,2) (  eq \f(4,8)


=  eq \f(3,2) (  eq \f(1,2)


=  eq \f(3 ( 1,2)


= 1



= L.H.S.


( sin3( = 3sin( ( 4sin3( (cÖgvwYZ)
eq \o(((((,cÖkœ(109)
Ges tan( =  eq \f(1,\r(3))
[cywjk jvBb&m D”P we`¨vjq, wm‡jU ( cÖkœ bs 7]  
K.
AC Gi ˆ`N©¨ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(cosec2( + sec2(,cosec2( ( sec2() = 2
4
M.
hw` 2  eq \b(\f(BC,AC))2 + 3. eq \f(AB,AC) = 3 nq Z‡e DÏxc‡Ki wPÎ e¨envi K‡i †`LvI †h, ( = 30(.
4
109 bs cÖ‡kœi mgvavb
eq \o((,K)
(ABC-G (B = GK mg‡KvY

( mg‡KvYx (ABC G cx_v‡Mviv‡mi Dccv`¨ cÖ‡qvM K‡i cvB,

AC2 = AB2 + BC2

( AC =  eq \r(AB2 + BC2) (Ans.)
eq \o((,L)
m„Rbkxj 15(L) bs mgvavb `ªóe¨|

AZcit  eq \f(cosec2( + sec2(,cosec2( ( sec2() = 2 (cÖgvwYZ)
eq \o((,M)
(ABC G (B mg‡KvY Ges AwZfzR AC.


(  eq \f(BC,AC) = cos( I  eq \f(AB,AC) = sin(

†`Iqv Av‡Q,

2 eq \b(\f(BC,AC))2 + 3. eq \f(AB,AC) = 3


ev, 2(cos()2 + 3 sin( = 3


ev, 2cos2( + 3 sin( = 3


ev, 2(1 ( sin2() + 3sin( = 3


ev, 2 ( 2sin2( + 3sin( = 3


ev, 2sin2( ( 3sin( + 1 = 0


ev, 2sin2( ( 2sin( ( sin( + 1 = 0


ev, 2sin((sin( ( 1) ( 1(sin( ( 1) = 0


( (2sin( ( 1) (sin( ( 1) = 0


nq, 2sin( ( 1 = 0
A_ev, sin( ( 1 = 0

ev, 2sin( = 1
ev, sin( = 1


ev, sin( =  eq \f(1,2)
ev, sin( = sin 90(

ev, sin( = sin30(
( ( = 90(

( ( = 30( (†`Lv‡bv n‡jv)
Bnv MÖnY‡hvM¨ bq| KviY


(ABC G (C = (


( ( ( 90( m~²‡KvY|
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