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eq \o((((,cÖkœ(1) tan( = a, sec( = b Ges  eq \f(cos(,1 ( sin() = c
[XvKv †evW©-2019 ( cÖkœ bs 7]
K.
wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ 5 : 6 : 7 n‡j ÿz`ªZg †KvYwU‡K †iwWqv‡b cÖKvk Ki|
2
L.
cÖgvY Ki †h,  eq \f(a + b ( 1,a ( b + 1) = c
4
M.
c =  eq \r(3) n‡j ( Gi gvb wbY©q Ki, hLb 0 < ( ( 2(
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
g‡b Kwi, †KvY wZbwU 5x, 6x I 7x †iwWqvb| 

Avgiv Rvwb, wÎfz‡Ri wZb †Kv‡Yi mgwó 180( ev ( †iwWqvb|

(
5x + 6x + 7x = (

ev,
18x = (

(
x =  eq \f((,18) 

(
ÿz`ªZg †KvY = 5x = 5 (  eq \f((,18) †iwWqvb




=  eq \f(5(,18) †iwWqvb (Ans.)
eq \o((,L)
†`Iqv Av‡Q, tan( = a




sec( = b, 



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


evgcÿ =  eq \f(a + b ( 1,a ( b + 1)


=  eq \f(tan( + sec( ( 1,tan( ( sec( + 1)


=  eq \f(sec( + tan( ( 1,sec2( ( tan2( + tan( ( sec() 



=  eq \f(sec( + tan( ( 1,(sec( + tan() (sec( ( tan() ( (sec( ( tan()) 


=  eq \f((sec( + tan( ( 1),(sec( ( tan() (sec( + tan( ( 1))


=  eq \f(1,sec( ( tan()


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


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


= c



= Wvbcÿ

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

Avevi, c =  eq \r(3)

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

ev,
 eq \f(cos2(,(1 ( sin()2) = 3 [eM© K‡i]

ev,
cos2( = 3(1 ( sin()2 


ev,
1 ( sin2( = 3(1 ( 2sin( + sin2()


ev,
1 ( sin2( = 3 ( 6 sin( + 3sin2(

ev,
4sin2( ( 6 sin( + 2 = 0


ev,
2sin2( ( 3sin( + 1 = 0


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


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


(
(sin( ( 1) (2sin( ( 1) = 0


nq,
sin( ( 1 = 0
A_ev,
2sin( ( 1 = 0


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

ev,
sin( = sin  eq \f((,2)
ev,
sin( = sin  eq \f((,6) = sin  eq \f(5(,6)

(
( =  eq \f((,2)
(
( =  eq \f((,6) ,  eq \f(5(,6)

( =  eq \f((,2)  Ges  eq \f(5(,6) Gi Rb¨ c =  eq \r(3) wm× bq|

( wb‡Y©q mgvavb, ( =  eq \f((,6)  (Ans.)

eq \o((((,cÖkœ(2) x = a cos( Ges y = b sin(.
[ivRkvnx †evW©-2019 ( cÖkœ bs 7]
K.
 eq \f(x,y)  = 1 n‡j  eq \f(a sin( + b cos(,a sin( ( b cos()  Gi gvb wbY©q Ki|
2
L.
x ( y =  eq \r(a2 + b2 ( c2)  n‡j cÖgvY Ki †h, 

a sin( + b cos( ( c = 0.
4
M.
a = 3 Ges b =  eq \r(2) n‡j x + y2 = 3 mgxKiYwU mgvavb Ki, 

hLb 0 ( ( ( 2(.
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, x = a cos(



y = b sin(

GLb,  eq \f(x,y)  = 1


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

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

GLb,  eq \f(a sin( + b cos(,a sin( ( b cos() 


=  eq \f(a sin( + b . \f(b sin(,a),a sin( ( b . \f(b sin(,a)) 


=  eq \f(\f(sin(,a) (a2 + b2),\f(sin(,a) (a2 ( b2)) 


=  eq \f(a2 + b2,a2 ( b2)  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, x ( y =  eq \r(a2 + b2 ( c2) 

ev,
a cos( ( b sin( =  eq \r(a2 + b2 ( c2) 

ev,
(a cos( ( b sin()2 = a2 + b2 ( c2


ev,
a2 cos2( ( 2ab . cos( . sin( + b2 sin2( = a2 + b2 ( c2


ev,
a2(1 ( sin2() ( 2ab . cos( . sin( + b2 (1 ( cos2() 



= a2 + b2 ( c2

ev,
a2 + b2 ( a2 sin2( ( 2ab cos( . sin( ( b2 cos2( 



= a2 + b2 ( c2


ev,
( (a2 sin2( + 2.a sin(.b cos( + b2 cos2() = ( c2

ev,
(a sin( + b cos()2 = c2


ev,
a sin( + b cos( = c


(
a sin( + b cos( ( c = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x = a cos(, y = b sin(

a = 3 Ges b =  eq \r(2) n‡j,


x = 3 cos(


y =  eq \r(2) sin(

GLb, x + y2 = 3


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


ev,
3 cos( + 2(1 ( cos2() = 3


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


ev,
2 cos2( ( 3 cos( + 1 = 0


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


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


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

	(
cos( ( 1 = 0

ev,
cos( = 1

ev,
cos( = cos0 = cos 2(
(
( = 0, 2(
	A_ev, 2 cos( ( 1 = 0

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

         = cos  eq \f(5(,3) 
(
( =  eq \f((,3) ,  eq \f(5(,3) 


(
wb‡Y©q mgvavb : ( = 0,  eq \f((,3) ,  eq \f(5(,3) , 2( (Ans.)
eq \o((((,cÖkœ(3)  (i)

(ii) 2sin( cos( + 1 = 2cos( + sin(
[w`bvRcyi †evW©-2019 ( cÖkœ bs 7]
K.
cos( = ( eq \f(4,5), 0 < ( < ( n‡j, tan( Gi gvb wbY©q Ki| 
2
L.
cÖgvY Ki †h, cot(A + C) = eq \f(cotA cotC – 1,cotC + cotA) + cotB.
4
M.
0 ( ( < 2( mxgvi g‡a¨ (ii) G ewY©Z mgxKiYwU mgvavb Ki| 
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cos( = – eq \f(4,5)

(
sin( = eq \r(1 – cos2()



= eq \r(1 – \f(16,25))



= eq \f(3,5) [( 0 < ( < (]


(
tan( = eq \f(sin(,cos() = eq \f(\f(3,5),\f(– 4,5)) = – eq \f(3,4) (Ans.)

eq \o((,L)
GLv‡b, (ACD = eq \f(2(,3)

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

Ges
(ABC  = eq \f((,2)

(
(BAC = ( – eq \b(\f((,3) + \f((,2))



= eq \f((,6)

GLb, cotA = cot eq \f((,6) = eq \r(3)


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


cotB = cot eq \f((,2) = 0


L. H. S = cot(A + C) = coteq \b(\f((,3) + \f((,6)) = cot eq \f((,2) = 0


R. H. S = eq \f(cotA cotC – 1,cotC + cotA) + cotB = eq \f(\r(3) . \f(1,\r(3)) – 1,\r(3) + \f(1,\r(3))) + 0





= eq \f(1 – 1,\r(3) + \f(1,\r(3))) = 0


(
cot(A + C) = eq \f(cotA cotC – 1,cotC + cotA) + cotB (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 2sin( cos( + 1 = 2cos( + sin(

ev,
2cos((sin( – 1) = sin( – 1


ev,
2cos((sin( – 1) – (sin( – 1) = 0


ev,
(sin( – 1)(2cos( – 1) = 0


nq,
sin( = 1
A_ev,
2cos( – 1 = 0


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

ev,
cos( = eq \f(1,2) = cos eq \f((,3), cos eq \f(5(,3) 


(
( = eq \f((,2)

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

(
wb‡Y©q mgvavb: ( = eq \f((,3), eq \f((,2), eq \f(5(,3) (Ans.)

eq \o((((,cÖkœ(4) X =  eq \f(cotA + cosecA ( 1,cotA ( cosecA + 1)  Ges Y = cotA ( cosecA.
 
[Kzwgjøv †evW©-2019 ( cÖkœ bs 7]
K.
A =  eq \f(2(,3)  n‡j Y Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, XY = ( 1
4
M.
Y = ( eq \r(3))(1 Ges 0 ( A ( 2( n‡j A Gi gvb wbY©q Ki|
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)  
A =  eq \f(2(,3)  n‡j,

Y = cotA ( cosecA



= cot  eq \f(2(,3)  ( cosec  eq \f(2(,3) 


= cot 120( ( cosec 120(


= cot (90( + 30() ( cosec (90( + 30()



= ( tan 30( ( sec 30(


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


=  eq \f(( 1 ( 2,) 



=  eq \f(( 3,) 



= (  eq \r(3) (Ans.)

eq \o((,L) 
X =  eq \f(cotA + cosecA ( 1, cotA ( cosecA + 1) 
  


= eq \f(cotA + cosecA – (cosec2A – cot2A),cotA – cosecA + 1)


= eq \f(cotA + cosecA – (cosecA + cotA)(cosecA – cotA),cotA – cosecA + 1)


= eq \f((cotA + cosecA)(1 – cosecA + cotA),(1 – cosecA + cotA))


= cotA + cosecA


(
XY = (cotA + cosecA) (cotA ( cosecA)



= cot2A ( cosec2A



= ( (cosec2A ( cot2A)



= ( 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, Y = ( eq \r(3))(1


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

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

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

ev,
 eq \f((cosA ( 1)2,sin2A)  =  eq \f(1,3)   [eM© K‡i]

ev,
 eq \f((cosA ( 1)2,(1 ( cos2A))  =  eq \f(1,3) 

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

ev,
 eq \f(1 ( cosA,1 + cosA)  =  eq \f(1,3) 

ev,
3 ( 3 cosA = 1 + cosA


ev,
3 ( 1 = cosA + 3 cosA

ev,
4 cosA = 2

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

(
A =  eq \f((,3) ,  eq \f(5(,3) 

wKš‘ A =  eq \f((,3) , cotA ( cosecA =  eq \b(\r(3))(1 mgxKiYwU‡K wm× K‡i bv|

( wb‡Y©q gvb: A =  eq \f(5(,3) (Ans.)

eq \o((((,cÖkœ(5)
wP‡Î OA = 10 †m.wg.
[P. †ev 19 ( cÖkœ bs 7]
K.
(( †K †iwWqv‡b cÖKvk Ki|
2
L.
hw` ( = 60( nq, Ges GKRb †`Šowe` A we›`y †_‡K hvÎv ïiæ K‡i B we›`y‡Z †cuŠQv‡Z 5 †m‡KÛ mgq †bq Z‡e Zvi MwZ‡eM wbY©q Ki|
4
M.
2 eq \b\bc(\f(OM,OB))\s\up6(2)= 1 + 2  eq \b\bc(\f(BM,OB))\s\up6(2) nq Z‡e ( Gi gvb wbY©q Ki| 

[†hLv‡b 0( < ( < 2(]
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, 180( = (c

ev,
1( =  eq \f((c,180)
(
(( =  eq \b\bc(\f(((,180))\s\up6(c) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, e„‡Ëi e¨vmva©, r = OA = 10 †m.wg.

†K‡›`ª Drcbœ †KvY, ( = 60( †m.wg.



= 60 (  eq \f((,180) †iwWqvb



=  eq \f((,3) †iwWqvb

GLb, Pvc, S = AB = r(



= 10 (  eq \f((,3)



= 10.4719 †m.wg.

†`Šowe` 5 †m‡K‡Û AwZµg K‡i 10.4719 †m.wg.
(
   Ó      1      ”           ”          ”     eq \f(10.4719,5)    ”




= 2.094 †m.wg.
(
MwZ‡eM 2.094 †m.wg./†m‡KÛ (Ans.)

eq \o((,M)
DÏxcK †_‡K cvB, 



cos( =  eq \f(OM,OB)

Ges sin( =  eq \f(BM,OB)

†`Iqv Av‡Q, 2 eq \b\bc(\f(OM,OB))\s\up6(2)= 1 + 2  eq \b\bc(\f(BM,OB))\s\up6(2)

ev,  2cos2( = 1 + 2 sin2(

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

ev,
2 ( 2 sin2( ( 1 ( 2 sin2( = 0


ev,
( 4 sin2( = (1


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

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

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

ev,
sin( = sin  eq \f((,6) = sin  eq \b\bc(( ( \f((,6))

(
( =  eq \f((,6) ,  eq \f(5(,6)

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

ev,
sin( = ( sin eq \f((,6)

ev,
sin( = sin  eq \b\bc(( + \f((,6)) = sin eq \b\bc(2( ( \f((,6))

ev,
( =  eq \f(7(,6) ,  eq \f(11(,6)
(
wbw`©ó mxgvi g‡a¨, ( =  eq \f((,6),  eq \f(5(,6) ,  eq \f(7(,6),  eq \f(11(,6) (Ans.)
eq \o((((,cÖkœ(6) M = tan(, N = sec( Ges P = sin(.

[wm‡jU †evW©-2019 ( cÖkœ bs 7]
K.
c„w_exi e¨vmva© 6440 wK. wg.| c„w_exi Dc‡ii †h `yBwU ¯’vb †K‡›`ª 7(†KvY Drcbœ K‡i Zv‡`i ga¨eZ©x `~iZ¡ wbY©q Ki| 
2
L.
cÖgvY Ki †h, eq \f(1 – M – N,N – M – 1) = eq \r(\f(1 + P,1 – P)).
4
M.
P2N – eq \f(1,N) = 1 n‡j ( Gi gvb wbY©q Ki; †hLv‡b 0 ( ( ( 2(.
4
6 bs cÖ‡kœi mgvavb
eq \o((,K)
GLv‡b, c„w_exi e¨vmva©, r = 6440 wK. wg. 

†KvY ( = 7( = eq \f(7 ( (,180) †iwWqvb

Avgiv Rvwb, S = r(




= 6440 ( eq \f(7 ( (,180) wK. wg. 




= 786.794 wK. wg. (cÖvq) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, M = tan(, N = sec( Ges P = sin(

GLb, evgcÿ = eq \f(1 – M – N,N – M – 1)



= eq \f(1 – tan( – sec(,sec( – tan( – 1)



= eq \f((sec2 – tan2() – tan( – sec(,sec( – tan( – 1)



= eq \f((sec( + tan() (sec( – tan() – (tan( + sec(),sec( – tan( – 1)



= eq \f((sec( + tan()(sec( – tan( – 1),(sec( – tan( – 1))



= sec( + tan(



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



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



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



= eq \r(\f((1 + sin()2,1 – sin2())



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



= eq \r(\f(1 + sin(,1 – sin())



= eq \r(\f(1 + P,1 – P))



= Wvbcÿ

(
eq \f(1 – M – N,N – M – 1) = eq \r(\f(1 + P,1 – P)) (cÖgvwYZ)


eq \o((,M)
P2N – eq \f(1,N) = 1


ev,
(sin()2.sec( – eq \f(1,sec() = 1


ev,
eq \f(sin2(,cos() – cos( = 1


ev,
eq \f(sin2( – cos2(,cos() = 1


ev,
1 – cos2( – cos2( = cos(

ev,
1 – 2cos2( – cos( = 0


ev,
2cos2( + cos( – 1 = 0


ev,
2cos2( + 2cos( – cos( – 1 = 0


ev,
2cos((cos( + 1) – 1(cos( + 1) = 0


ev,
(2cos( – 1) (cos( + 1) = 0


A_©vr, 2cos( – 1 = 0 
A_ev, cos( + 1 = 0



ev,
cos( = eq \f(1,2)
ev, cos( = – 1



ev,
cos( = cos eq \f((,3) = cos eq \f(5(,3)
ev, cos( = cos(


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


(
wb‡Y©q gvb, ( = eq \f((,3), (, eq \f(5(,3) (Ans.)


eq \o((((,cÖkœ(7) P = 10 sin2( + 6 cos2( Ges Q =  eq \f(sin( ( cos( + 1,sin( + cos( ( 1) 

[h‡kvi †evW©-2019 ( cÖkœ bs 7]
K.
sinA = (  eq \f(1,\r(2)) ; †hLv‡b 0 < A <  eq \f(3(,2)  n‡j A Gi gvb wbY©q Ki|
2
L.
P = 7 n‡j cot( Gi gvb wbY©q Ki| hLb  eq \f((,2)  < ( < (.
4
M.
cÖgvY Ki †h, Q =  eq \f(1 + sin(,cos() 
4
7 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, sinA = (  eq \f(1,\r(2))  †hLv‡b, 0 < A <  eq \f(3(,2) 

ev,
sinA = sin  eq \b(\f(5(,4)) 

(
A =  eq \f(5(,4)  (Ans.) 
eq \o((,L) 
†`Iqv Av‡Q,


P = 10 sin2( + 6 cos2(

Ges
P = 7


( 
10 sin2( + 6 cos2( = 7


ev,
10 sin2( + 6(1 ( sin2() = 7

ev,
10 sin2( + 6 ( 6 sin2( = 7

ev,
4 sin2( = 7 ( 6

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

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

ev,
sin( =  eq \f(1,2)   eq \b\bc\[(( \f((,2) < ( < ()

ev,
sin( = sin  eq \b(\f(5(,6)) 

(
( =  eq \f(5(,6) 

(
cot( = cot  eq \b(\f(5(,6))  =  eq \f(1, tan \b(\f(5(,6))) = (  eq \r(3) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 


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


   
=  eq \f(cos( (tan( ( 1 + sec(),cos( (tan( + 1 ( sec()) 



=  eq \f(tan( ( 1 + sec(,tan( + 1 ( sec() 



=  eq \f((tan( + sec() ( (sec2( ( tan2(),1 ( sec( + tan() 



=  eq \f((sec( + tan() ( (sec( + tan() (sec( ( tan(),1 ( sec( + tan() 



=  eq \f((sec( + tan() (1 ( sec( + tan(),1 ( sec( + tan() 



= sec( + tan(



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



=  eq \f(1 + sin(,cos() (cÖgvwYZ)
eq \o((((,cÖkœ(8) A = 15 cos2 ( + 2 sin(,  eq \f((,2) < ( < (
B = 3sin2( + 5cos2(.
[ewikvj †evW©-2019 ( cÖkœ bs 7]
K.
cÖgvY Ki †h, †iwWqvb †KvY GKwU aªæe †KvY|
2
L.
A = 7 n‡j, cot( Gi gvb wbY©q Ki|
4
M.
B = 4 n‡j, ( Gi gvb wbY©q Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx- 8.1 Gi cÖwZÁv- 4 `ªóe¨| c„ôv- 152
eq \o((,L)
A = 7 n‡j

15cos2( + 2 sin( = 7


ev, 15cos2( + 2 sin( (7 = 0


ev,
15 ( 15sin2( + 2sin( ( 7 = 0


ev,
( 15sin2( + 2sin( + 8 = 0


ev, 
15sin2( ( 2sin( ( 8 = 0


ev,
15sin2( ( 12sin( + 10 sin( ( 8 = 0


ev,
3sin((5sin( ( 4) + 2(5sin( (4) = 0


ev,
(5sin( ( 4) (3sin( + 2) = 0


∴
5sin( ( 4 = 0



ev,
sin( =  eq \f(4,5) 



ev,
sin2( =  eq \f(16,25)
  
 


ev,
1 ( cos2( =  eq \f(16,25)




ev,
cos2( =  eq \f(9,25)

ev,
cos( = (  eq \f(3,5)

∴
 eq \f((,2) < ( < ( Gi g‡a¨ cos( FYvÍK Ges sin( abvÍK

∴
cot( =  eq \f(cos(,sin() =  eq \f(( \f(3,5),\f(4,5)) = (  eq \f(3,4) (Ans.)
eq \o((,M)
B = 4 n‡j, 3 sin2( + 5 cos2( = 4


ev,
3sin2( + 5 – 5sin2( = 4


ev,
5 ( 2sin2( = 4


ev,
2sin2( = 1


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

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

Ô+Õ wPý wb‡q, 


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

∴
( =  eq \f((,4) ,  eq \f(3(,4)

Ô(Õ wPý wb‡q, 


sin( = (  eq \f(1,\r(2)) = sin  eq \b(( + \f((,4)) = sin  eq \b(2( ( \f((,4))

∴
( =  eq \f(5(,4) ,  eq \f(7(,4)

∴ wb‡Y©q mgvavb, ( =  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4) (Ans.)

eq \o((((,cÖkœ(9) P = tan( + sec( Ges Q = cot2( + cosec2(.
 

[mKj †evW©-2018 ( cÖkœ bs 7]
K.
sec( ( tan( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, cos( =  eq \f(2P,P2 + 1)
4
M.
Q = 3 n‡j, cÖ`Ë mgxKiYwU mgvavb Ki, hLb 0 < ( < 2(.
4
9 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, P = tan( + sec(

GLb, sec2( ( tan2( = 1


ev, (sec( + tan() (sec( ( tan() = 1


ev, P(sec( ( tan() = 1


( sec( ( tan( =  eq \f(1,P) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, P = tan( + sec(

ev, P =  eq \f(sin(,cos() +  eq \f(1,cos()

ev, P =  eq \f(1 + sin(,cos()

ev, P2 =  eq \f((1 + sin()2,cos2() [eM© K‡i]

ev,  eq \f((1 + sin()2,1 ( sin2() = P2 


ev,  eq \f((1 + sin()2,(1 + sin() (1 ( sin()) = 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 K‡i]

ev,  eq \f(2,2sin() =  eq \f(P2 + 1,P2 ( 1)  ev,  eq \f(1,sin() =  eq \f(P2 + 1,P2 ( 1)

ev, sin( =  eq \f(P2 ( 1,P2 + 1)

ev, sin2( =  eq \f((P2 ( 1)2,(P2 + 1)2)

ev, 1 ( cos2( =  eq \f((P2 ( 1)2,(P2 + 1)2)

ev, 1 (  eq \f((P2 ( 1)2,(P2 + 1)2) = cos2(

ev,  eq \f((P2 + 1)2 ( (P2 ( 1)2,(P2 + 1)2) = cos2(

ev, cos2( =  eq \f(4P2,(P2 + 1)2)

( cos( =  eq \f(2P,P2 + 1) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, Q = cot2( + cosec2(  Ges Q = 3


myZivs, cot2( + cosec2( = 3



ev, cot2( + 1 + cot2( = 3
 



ev, 2cot2(  = 2



ev, cot2(  = 1



ev, cot(  = ( 1


cot(  = 1 wb‡q cvB,

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


ev, cot( = cot eq \f((,4) =  cot eq \f(5(,4) 

( ( =  eq \f((,4) ,  eq \f(5(,4)  hv 0 < ( < 2( kZ© c~iY K‡i|

Avevi, cot( = – 1 †_‡K cvB,

cot( = – cot eq \f((,4) 

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

ev, cot( = cot eq \f(3(,4) = cot eq \f(7(,4) 

( ( =  eq \f(3(,4) ,  eq \f(7(,4)  hv 0 < ( < 2( kZ© c~iY K‡i|

( wbw`©ó mxgvi g‡a¨ ( Gi m¤¢ve¨ gvbmg~n,  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4) 
(Ans.)

eq \o((((,cÖkœ(10) sinA + cosA = P Ges Q = sec( ( tan(.



[XvKv †evW©-2017 ( cÖkœ bs 7]
K.
32(4(( †K †iwWqv‡b cÖKvk Ki|
2
L.
P = 1 n‡j cÖgvY Ki †h, sinA ( cosA = ( 1.
4
M.
Q = ( eq \r(3))(1 n‡j ( Gi gvb wbY©q Ki, †hLv‡b ( m~²‡KvY|
4
10 bs cÖ‡kœi mgvavb
eq \o((,K)
32(4(( =  eq \b(32 \f(4,60))\s\up5(()  [( 60(( = 1(]


=  eq \b(32 \f(1,15))\s\up5(()  =  eq \b(\f(481,15))\s\up5(() 

=  eq \b(\f(481,15 ( 60))(  [( 60( = 1(]


=  eq \b(\f(481,900))\s\up5(()  =  eq \b(\f(481,900) ( \f((,180))\s\up6(c)    eq \b\bc\[(( 1( = \f((c,180))

=  eq \b(\f(481(,162000))\s\up6(c) 

= .0093c (cÖvq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, sinA + cosA = P


cÖkœg‡Z, P = 1

ev, sinA + cosA = 1 


ev, (sinA + cosA)2 = 12   [Dfqcÿ‡K eM© K‡i]

ev, sin2A + cos2A + 2sinAcosA = 1


ev, 1 + 2sinAcosA = 1    [( sin2A + cos2A = 1] 


ev, 2sinAcosA = 1 – 1 


( 2sinAcosA = 0


GLb, (sinA ( cosA)2 = (sinA + cosA)2 ( 4sinAcosA



= 12 ( 0   [gvb ewm‡q]

ev, sinA ( cosA = (  eq \r(1) 

( sinA ( cosA = ( 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, Q = sec( ( tan(

cÖkœg‡Z, Q =  eq \b(\r(3))(1


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

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

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

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

ev, ( eq \r(3) (   eq \r(3) sin()2 = (cos()2   [Dfqcÿ‡K eM© K‡i]

ev, 3 + 3sin2( ( 6sin( = cos2(

ev, 3 + 3sin2( ( 6sin( = 1 ( sin2(      [( sin2( + cos2( = 1]


ev, 3sin2( + sin2( ( 6sin( + 3 ( 1 = 0


ev, 4sin2( ( 6sin( + 2 = 0


ev, 2(2sin2( ( 3sin( + 1) = 0


ev, 2sin2( ( 3sin( + 1 = 0


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


ev, 2sin((sin( – 1) ( 1(sin( – 1) = 0


( (sin( ( 1) (2sin( ( 1) = 0


nq, sin( ( 1 = 0
A_ev, 2sin( ( 1 = 0


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

ev, sin( = sin90(
ev, sin( = sin30(

( ( = 90(
( ( = 30(

wKš‘ ( = 90( MÖnY‡hvM¨ bq, KviY ( m~²‡KvY|

( ( Gi gvb 30( (Ans.)

eq \o((((,cÖkœ(11) gymv Beªvwng †`Lj †h, 540 wK‡jvwgUvi `~‡i GKwU we›`y‡Z †Kv‡bv cvnvo 7( †KvY Drcbœ K‡i Ges wZwb GKwU mgxKiY wjL‡jb: 
x = tan( + sec(.
[ivRkvnx †evW©-2017 ( cÖkœ bs 7]
K.
cvnvowUi D”PZv wbY©q Ki| 
2
L.
mgxKiYwU n‡Z cÖgvY Ki †h, sin( = eq \f(x2 – 1,x2 + 1).
4
M.
x = 1 n‡j ( Gi gvb wbY©q Ki, †hLv‡b 0(  ( < 90(.
4
11 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-9 `ªóe¨| c„ôv-158
eq \o((,L)
†`Iqv Av‡Q, tan( + sec( = x

ev, 
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  [Dfq cÿ‡K eM© K‡i]
ev, 
[image: image4.wmf]2
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ev, 
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ev, 
[image: image6.wmf]2
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ev,  eq \f(1 + sin( + 1 – sin(,1 + sin( – 1 + sin() =  eq \f(x2 + 1,x2 – 1)  [†hvRb-we‡qvRb K‡i]
ev,  eq \f(2,2sin() = \f(x2 + 1,x2 – 1) 
( sin( = 
[image: image7.wmf]1
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 (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, x = 1


ÔLÕ †_‡K cvB, sin( =  eq \f(x2 ( 1,x2 + 1)
ev, 
sin( =  eq \f(12 ( 1,12 + 1)  [x Gi gvb ewm‡q]  
ev, 
sin( =  eq \f(0,2) 
ev, 
sin( = 0

ev, 
sin( = sin0(   [∵ sin0( = 0]

∴
( = 0( (Ans.)

eq \o((((,cÖkœ(12) GKwU Mvwo XvKv †_‡K Lyjbvq hvIqvi mgq Mvwoi PvKv cÖwZ wgwb‡U 720 evi Ny‡i| PvKvi e¨vmva© 0.25 wgUvi|



[w`bvRcyi †evW©-2017 ( cÖkœ bs 7]
K.
PvKvi cwiwa wbY©q Ki|
2
L.
MvwowUi MwZ‡eM wbY©q Ki|
4
M.
XvKv †_‡K Lyjbvi `~iZ¡ c„w_exi †K‡›`ª 2( †KvY Drcbœ Ki‡j XvKv †_‡K Lyjbvq †cuŠQv‡Z MvwowUi KZ mgq jvM‡e? [c„w_exi e¨vmva© 6440 wK.wg.]
4
12 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, PvKvi e¨vmva©, r = 0.25 wgUvi

( PvKvi cwiwa = 2(r GKK = 2 ( 3.1416 ( 0.25 wgUvi


= 1.5708 wgUvi (cÖvq) (Ans.)
eq \o((,L) 
ÔKÕ †_‡K cvB, PvKvi cwiwa = 1.5708 wgUvi (cÖvq)

Avgiv Rvwb, PvKv GKevi Ny‡i Zvi cwiwai mgvb `~iZ¡ AwZµg K‡i|

( MvwowU cÖwZ wgwb‡U Ny‡i AwZµg K‡i = 720 ( 1.5708 wgUvi



= 1130.976 wgUvi

( MvwowUi MwZ‡eM = 1130.976 wgUvi/wgwbU



=  eq \f(1130.976 ( 60,1000) wK.wg./N›Uv



= 67.86 wK.wg./N›Uv (Ans.)

eq \o((,M)
†`Iqv Av‡Q, e¨vmva©, R = 6440 wK.wg.

 c„w_exi †K‡›`ª Drcbœ †KvY, ( = 2( = 2 (  eq \f((,180)c = 0.034907c

( XvKv I Lyjbvi ga¨eZ©x `~iZ¡ = Pv‡ci ˆ`N©¨ = r(


= 6440 ( 0.034907



= 224.801 wK.wg.

ÔLÕ †_‡K cvB, Mvoxi MwZ‡eM = 67.86 wK.wg./N›Uv

( 
XvKv †_‡K Lyjbvq †cuŠQv‡Z mgq jvM‡e 


= (224.801 ( 67.86) N›Uv


= 3.31 N›Uv (cÖvq) (Ans.)

eq \o((((,cÖkœ(13) A = sec( + tan( Ges B = cos  eq \b(− \f(25(,6))




[Kzwgjøv †evW©-2017 ( cÖkœ bs 7]
K.
B Gi gvb wbY©q Ki|
2
L.
hw` A = x nq, Z‡e †`LvI †h, sin( =  eq \f(x2 − 1,x2 + 1)
4
M.
( Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki hLb A =  eq \r(3) Ges 0 < ( < 2(
4
13 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, 

B = cos  eq \b(− \f(25(,6)) = cos  eq \f(25(,6) [( cos (− () = cos(]


= cos  eq \b(4( + \f((,6)) 

= cos  eq \b(8 . \f((,2) + \f((,6)) = cos  eq \f((,6)

( B =  eq \f(\r(3),2) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, A = sec( + tan(
 
cÖkœg‡Z, A = x


AZtci m„Rbkxj 11(L) bs mgvavb `ªóe¨| 
eq \o((,M)
†`Iqv Av‡Q, A = sec( + tan( 


kZ©g‡Z, A =  eq \r(3) 


ev, sec( + tan( =  eq \r(3) 


ev, sec( =  eq \r(3) – tan( 


ev, sec2( = ( eq \r(3) – tan()2 [eM© K‡i] 

ev, 1 + tan2( = 3 ( 2 eq \r(3)tan( + tan2( 


ev, 2 eq \r(3) tan( = 3 + tan2( – 1 – tan2( 


ev, 2 eq \r(3) tan( = 2 


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

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


ev, tan( = tan eq \f((,6) = tan eq \b(( + \f((,6)) [( 0 < ( < 2(] 


ev, tan( = tan eq \f((,6) = tan eq \f(7(,6) 


( ( =  eq \f((,6),  eq \f(7(,6)
(
wKš‘ ( =  eq \f(7(,6) MÖnY‡hvM¨ bq| KviY ( =  eq \f(7(,6) Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 
(
wb‡Y©q  gvb ( =  eq \f((,6)  

eq \o((((,cÖkœ(14) cot( + cosec( = m.
[PÆMÖvg †evW©-2017 ( cÖkœ bs 7]
K.
cosec( – cot( Gi gvb wbY©q Ki| 
2
L.
m = 2 n‡j †`LvI †h, eq \f(sin( – cos( + 1,sin( + cos( – 1) = eq \f(1 + sin(,cos().
4
M.
m = eq \r(3) n‡j ( Gi gvb wbY©q Ki| †hLv‡b 0  (  2(.
4
14 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, cosec( + cot( = m


Avgiv Rvwb, cosec2( – cot2( = 1



ev, (cosec( + cot() (cosec( – cot() = 1



ev, m(cosec( – cot() = 1



( cosec( – cot( = eq \f(1,m) (Ans.)

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


ev, eq \f(cos(,sin() + eq \f(1,sin() = 2    [( m = 2]


ev, eq \f(cos( + 1,sin() = 2    ev, eq \f((cos( + 1)2,sin2() = 4  [Dfq cÿ‡K eM© K‡i]

ev, eq \f((1 + cos()2,1 – cos2() = 4  ev, eq \f((1 + cos() (1 + cos(),(1 + cos()(1 – cos()) = 4


ev, eq \f(1 + cos(,1 – cos() = 4


ev, eq \f(1 + cos( + 1 – cos(,1 + cos( – 1 + cos() = eq \f(4 + 1,4 – 1) [†hvRb-we‡qvRb K‡i]

ev, eq \f(2,2cos() = eq \f(5,3)   ( cos( = eq \f(3,5)

( sin( = eq \r(1 – cos2() = eq \r(1 – \b(\f(3,5))2) = eq \r(1 – )
 = eq \f(4,5)

evgcÿ = eq \f(sin( – cos( + 1,sin( + cos( – 1) = eq \f(\f(4,5) – \f(3,5) + 1,\f(4,5) + \f(3,5) – 1) = eq \f(\f(4 – 3 + 5,5),\f(4 + 3 – 5,5)) = eq \f(6,5) ( eq \f(5,2) = 3


Wvbcÿ = eq \f(1 + sin(,cos() = eq \f(1 + \f(4,5),\f(3,5)) = eq \f(\f(5 + 4,5),\f(3,5)) = eq \f(9,5) ( eq \f(5,3) = 3


( eq \f(sin( – cos( + 1,sin( + cos( – 1) = eq \f(1 + sin(,cos() (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, cosec( + cot( = m


ev,
cosec( + cot( = eq \r(3)
[( m = eq \r(3)] 

ev, cosec( = eq \r(3) – cot(

ev, cosec2( = 3 – 2eq \r(3) cot( + cot2(

ev, 1 + cot2( – 3 + 2eq \r(3)cot( – cot2( = 0


ev, 2eq \r(3) cot( – 2 = 0


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

ev, cot( = cot eq \f((,3) = cot eq \b(( + \f((,3)) = cot eq \f(4(,3)

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

wKš‘ ( = eq \f(4(,3) Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 

( wb‡Y©q mgvavb, ( = eq \f((,3) (Ans.)
eq \o((((,cÖkœ(15) ƒ(x) = sinx
[wm‡jU †evW©-2017 ( cÖkœ bs 7]
K.
5 †m.wg. e¨vmva©wewkó e„‡Ëi †h Pvc †K‡›`ª 60( †KvY Drcbœ K‡i Zvi ˆ`N©¨ wbY©q Ki|
2
L.
hw` aƒ(() + bƒ eq \b(\f((,2) ( () = c nq, Zvn‡j cÖgvY Ki †h, 

aƒ eq \b(\f((,2) ( () ( bƒ(() = (  eq \r(a2 + b2 ( c2).
4
M.
mgvavb Ki: ƒ(x) + ƒ eq \b(\f((,2) ( x) =  eq \r(2), hLb 0 ( x ( 2(.
4
15 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, e¨vmva©, r = 5 †m.wg.

†K‡›`ª Drcbœ †KvY, ( = 60( = 60 (  eq \f((c,180) =  eq \f((c,3) 

Avgiv Rvwb, Pvc, S = r( = 5 (  eq \f((,3)  =  eq \f(5 ( 3.1416,3) 

(
Pv‡ci ˆ`N©¨ = 5.236 †m.wg. (cÖvq) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, ƒ(x) = sinx


cÖkœg‡Z, aƒ(() + bƒ eq \b(\f((,2) ( () = c


ev,
a sin( + b sin  eq \b(\f((,2) ( () = c


ev,
a sin( + b cos( = c


ev,
a2sin2( + b2 cos2( + 2ab sin( cos( = c2  [eM© K‡i]

ev,
a2(1 ( cos2() + b2 (1 ( sin2() + 2ab sin(.cos( = c2


ev,
a2 ( a2 cos2( + b2 ( b2 sin2( + 2ab sin(.cos( = c2


ev,
a2 + b2 ( c2 = a2 cos2( + b2 sin2( ( 2ab sin(.cos(

ev,
a2 + b2 ( c2 = (a cos()2 + (b sin()2 ( 2a cos(.b sin(

ev,
a2 + b2 ( c2 = (a cos( ( b sin()2


ev,
a cos( ( b sin( = (  eq \r(a2 + b2 ( c2)

(
aƒ eq \b(\f((,2) ( () ( b ƒ(() = (  eq \r(a2 + b2 ( c2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, ƒ(x) + ƒ eq \b(\f((,2) ( x) =  eq \r(2), hLb 0 ( x ( 2(

ev,
sinx + sin  eq \b(\f((,2) ( x) =  eq \r(2)

ev,
sinx + cosx =  eq \r(2)

ev,
cos2x = ( eq \r(2) ( sinx)2  [eM© K‡i]

ev,
cos2x = 2 ( 2 eq \r(2) sinx + sin2x

ev,
1 ( sin2x = 2 ( 2 eq \r(2) sinx + sin2x

ev,
2 sin2x ( 2 eq \r(2) sinx + 1 = 0

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

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

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


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

ev,
sinx = sin  eq \f((,4)  = sin  eq \f(3(,4)    (  x =  eq \f((,4) ,  eq \f(3(,4) 

wKš‘, x =  eq \f(3(,4)  Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|

(
wb‡Y©q mgvavb, x =  eq \f((,4)  (Ans.) 
eq \o((((,cÖkœ(16) 7sin2( + 3cos2( = P. 
[h‡kvi †evW©-2017 ( cÖkœ bs 7]
K.
( =  eq \f((,4) n‡j, P Gi gvb wbY©q Ki| 
2
L.
P = 4 n‡j, cÖgvY Ki †h, cot( = ( eq \r(3). 
4
M.
P = 6 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb wbY©q Ki| 
4
16 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, P = 7sin2( + 3cos2(


= 7 eq \b(sin\f((,4))2+ 3 eq \b(cos\f((,4))2    eq \b\bc\[(( ( = \f((,4)) 


= 7 eq \b(\f(1,\r(2)))2+ 3 eq \b(\f(1,\r(2)))2 =  eq \f(7,2) +  eq \f(3,2) =  eq \f(7 + 3,2) 


¯ P = 5 (Ans.) 

eq \o((,L) 
cÖkœg‡Z, P = 4


ev, 7sin2( + 3cos2( = 4 



ev, 7sin2( + 3(1 – sin2() = 4 



ev, 7sin2( + 3 – 3sin2( = 4



ev, 4sin2( = 1 



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


Avevi, cos2( = 1 – sin2( = 1 –  eq \f(1,4) =  eq \f(3,4)

¯ cot2(  =  eq \f(cos2(,sin2() =  eq \f(\f(3,4),\f(1,4)) =  eq \f(3,4) (  eq \f(4,1) = 3 


¯ cot( = ( eq \r(3) (cÖgvwYZ)
eq \o((,M)
cÖkœg‡Z, P = 6


ev, 7sin2( + 3cos2( = 6 



ev, 7sin2( + 3(1 – sin2() = 6 



ev, 7sin2( + 3 – 3sin2( = 6



ev, 4sin2( = 3 ev, sin2( =  eq \f(3,4) 



¯ sin( = (  eq \f(\r(3),2) 


Ô+Õ wb‡q, sin( =  eq \f(\r(3),2) = sin eq \f((,3) = sin eq \b(( – \f((,3)) 

¯ ( =  eq \f((,3),  eq \f(2(,3) 


Ô(Õ wb‡q, sin( = – eq \f(\r(3),2) = sin eq \b(( + \f((,3)) = sin eq \b(2( ( \f((,3)) 

¯ ( =  eq \f(4(,3),  eq \f(5(,3) 


¯ wbw`©ó mxgvi g‡a¨ ( Gi gvbmg~n:  eq \f((,3),  eq \f(2(,3),  eq \f(4(,3),  eq \f(5(,3) (Ans.)
eq \o((((,cÖkœ(17) A = x cos( Ges B = y sin(, †hLv‡b 0 < ( < 2(.
[ewikvj †evW©-2017 ( cÖkœ bs 7]
K.
 eq \f(A2,x2) +  eq \f(B2,y2) Gi gvb wbY©q Ki|
2
L.
A + B = z n‡j, cÖgvY Ki †h, 

xsin( ( ycos( = (  eq \r(x2 + y2 ( z2).
4
M.
x2 = 3, y2 = 7 Ges A2 + B2 = 4 n‡j, ( Gi gvb wbY©q Ki|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, A = x cos( Ges B = y sin(

cÖ`Ë ivwk =  eq \f(A2,x2) +  eq \f(B2,y2) =  eq \f((x cos()2,x2) +  eq \f((y sin()2,y2)


=  eq \f(x2 cos2(,x2) +  eq \f(y2 sin2(,y2) = cos2( + sin2( = 1 (Ans.)

eq \o((,L) 
†`Iqv Av‡Q, A + B = z


ev, x cos( + y sin( = z


ev, (x cos( + y sin()2 = z2 [eM© K‡i]

ev, x2 cos2( + y2sin2( + 2xy sin(.cos( = z2

ev, x2(1 ( sin2() + y2(1 ( cos2() + 2xy sin( cos( = z2

ev, x2 ( x2 sin2( + y2 ( y2cos2( + 2xy sin( cos( = z2

ev, x2 + y2 ( z2 = x2sin2( + y2cos2( ( 2xy sin( cos(

ev, x2 sin2( + y2cos2( ( 2xy sin( cos( = x2 + y2 ( z2

ev, (x sin( ( y cos()2 = x2 + y2 ( z2

( x sin( ( y cos( = (  eq \r(x2 + y2 ( z2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, A = x cos( Ges B = y sin(

GLv‡b, A2 + B2 = 4


ev, (x cos()2 + (y sin()2 = 4


ev, x2cos2( + y2sin2( = 4


GLb, x2 = 3, y2 = 7 n‡j, Avgiv cvB, 3 cos2( + 7 sin2( = 4


ev, 3(1 ( sin2() + 7 sin2( = 4


ev, 3 ( 3 sin2( + 7 sin2( = 4


ev, 3 + 4 sin2( = 4   ev, 4 sin2( = 4 ( 3


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

( sin( = (  eq \f(1,2) [eM©g~j K‡i]

Ô+Õ wb‡q, sin( =  eq \f(1,2)
Ô(Õ wb‡q, sin( = (  eq \f(1,2) 

ev, sin( = sin  eq \f((,6) = sin  eq \b(( ( \f((,6))
ev, sin( = ( sin  eq \f((,6)

( ( =  eq \f((,6) ,  eq \f(5(,6)
ev, sin( = sin eq \b(( + \f((,6))= sin eq \b(2( ( \f((,6))



ev, sin( = sin  eq \f(7(,6) = sin eq \f(11(,6)



( ( =  eq \f(7(,6) ,  eq \f(11(,6)

( ( =  eq \f((,6) ,  eq \f(5(,6) ,  eq \f(7(,6) ,  eq \f(11(,6) (Ans.) 
eq \o((((,cÖkœ(18) 


[XvKv †evW©-2016 ( cÖkœ bs 5]
K.
sin(( + () +  cos(( +  () Gi gvb KZ?
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,

(sin( ( cos()2 = 1 ( 2 sin(.cos(.
4
M.
x2 + eq \f(1,x2) = 2 n‡j, ( Gi gvb KZ?
4
18 bs cÖ‡kœi mgvavb
eq \o((,K) 
wPÎ †_‡K cvB, (ABC Gi (A = 90( 


Avgiv Rvwb, 


(A + (B + (C = 180( 


ev, ( + ( = 180( – (A 


ev, ( + ( = 180( – 90( 


( ( + ( = 90( 


cÖ`Ë ivwk = sin(( + () + cos(( + () 


= sin 90( + cos 90(  

= 1 + 0 

= 1 (Ans.)

eq \o((,L) 
wPÎvbymv‡i cvB, 

AC = 1 


BC =  eq \r(x2 + 1) 


†h‡nZz (BAC = 90(
(
AB =  eq \r(BC2 – AC2) 



=  eq \r((\r(x2 + 1))2 – 12) 



=  eq \r(x2 + 1 – 1) 


=  eq \r(x2) 


= x 


GLb, sin( =  eq \f(AC,BC) =  eq \f(1,\r(x2 + 1)) 


cos( =  eq \f(AB,BC) =  eq \f(x,\r(x2 + 1)) 


evgcÿ = (sin( – cos()2  


=  eq \b(\f(1,\r(x2 + 1)) –\o(\s\up7( ),\s\do7( )) \f(x,\r(x2 + 1)))2 



=  eq \b(\f(1 – x,\r(x2 + 1)))2 


=  eq \f((1 – x)2,x2 + 1) 


Wvbcÿ = 1 – 2sin(.cos( 


= 1 – 2. eq \f(1,\r(x2 + 1)).  eq \f(x,\r(x2 + 1)) 



= 1 –  eq \f(2x,x2 + 1) 


=  eq \f(x2 + 1 – 2x,x2 + 1) 


=  eq \f(1 – 2x + x2,x2 + 1)  


=  eq \f((1 – x)2,x2 + 1) 

(
(sin( – cos()2 = 1 – 2sin(.cos( (cÖgvwYZ)
eq \o((,M)
wPÎ †_‡K cvB, tan( =  eq \f(AC,AB) =  eq \f(1,x) 



         ev, tan2( =  eq \f(1,x2) 


GLv‡b, x2 +  eq \f(1,x2) = 2 


ev,  eq \f(1,tan2() + tan2( = 2 


ev,  eq \f(1 + tan4(,tan2() = 2  

ev, tan4( + 1 = 2tan2( 


ev, tan4( – 2tan2( + 1 = 0  

ev, (tan2()2 – 2.tan2(.1 + 12 = 0 


ev, (tan2( – 1)2 = 0  

ev, tan2( – 1 = 0 


ev, tan2( = 1 

ev, tan( = 1 [( ( m~²‡KvY, ZvB tan( Gi gvb abvÍK wb‡q]

ev, tan( = tan45( 


( ( = 45( (Ans.)
eq \o((((,cÖkœ(19)
[ivRkvnx †evW©-2016 ( cÖkœ bs 5]
K.
sec(- Gi gvb wbY©q Ki|
2
L.
x = 1, y = eq \r(3) n‡j, cÖgvY Ki †h,

sin3( = 3sin( ( 4sin3(.
4
M.
eq \r(x2 + y2) + x = eq \r(3)y n‡j, ( Gi gvb wbY©q Ki| 
4
19 bs cÖ‡kœi mgvavb
eq \o((,K) wPÎ †_‡K cvB,
OM = x Ges PM = y [( P we›`yi ¯’vbv¼ (x, y)] 
(OPM G (OMP = 90(
cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,
OP2 = OM2 + PM2 
ev, OP2 = x2 + y2
( OP = eq \r(x2 + y2) 
( sec( = eq \f(OP,OM) = eq \f(\r(x2 + y2),x) (Ans.)
eq \o((,L) 
wPÎ †_‡K cvB, sec( = eq \f(\r(x2 + y2),x) 

ev, sec( = eq \f(\r(12 + \b(\r(3))2),1) [( x = 1, y = eq \r(3)] 

ev, sec( = eq \r(4)  ev, sec( = 2 

ev, sec( = sec60( [( sec60( = 2]


( ( = 60( 

evgcÿ = sin3( = sin (3 ( 60() = sin 180(


= sin (2 ( 90( + 0() = – sin 0( = 0 

Wvbcÿ = 3 sin ( ( 4 sin3( = 3 sin 60( ( 4 sin360(


= 3. eq \f(\r(3),2) ( 4.eq \b(\f(\r(3) ,2))3 = eq \f(3\r(3),2) ( 4.eq \f(3\r(3),8)


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


( sin3( = 3sin( ( 4 sin3( (cÖgvwYZ)
eq \o((,M) 
ÔKÕ †_‡K cvB, OM = x, PM = y Ges OP = eq \r(x2 + y2) 

Avgiv Rvwb, cosec( = eq \f(AwZfzR,j¤^) = eq \f(OP,PM) = eq \f(\r(x2 + y2),y) 


cot( = eq \f(f‚wg,j¤^) = eq \f(OM,PM) = eq \f(x,y)

†`Iqv Av‡Q, eq \r(x2 + y2) + x = eq \r(3)y 

ev, eq \f(\r(x2 + y2) + x,y) =  eq \f(y,y)
 [y Øviv fvM K‡i]

ev, eq \f(\r(x2 + y2),y) + eq \f(x,y) = eq \r(3) 

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

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

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

ev, (1 + cos()2 = (eq \r(3)sin()2 [eM© K‡i]

ev, 1 + 2cos( + cos2( = 3 sin2( 

ev, 1 + 2cos( + cos2( ( 3(1 ( cos2() = 0 

ev, 1 + 2cos( + cos2( ( 3 + 3cos2( = 0 

ev, 4cos2( + 2cos( ( 2 = 0 

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

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

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

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

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


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

ev, cos ( = cos 180( 
ev, cos ( = cos60(  ( ( = 60(

( ( = 180(, hv MÖnY‡hvM¨ bq, KviY ( m~²‡KvY|

( wb‡Y©q gvb: ( = 60(
eq \o((((,cÖkœ(20) 
wP‡Î O e„ËwUi †K›`ª 
Ges OM = Pvc MN



[w`bvRcyi †evW©-2016 ( cÖkœ bs 5]
K.
( †K wWwMÖ‡Z cÖKvk Ki| 
2
L.
cÖgvY Ki †h, ( GKwU aªæe †KvY|
4
M.
( Gi †Kvb gv‡bi Rb¨ eq \f(PN,ON) + eq \f(OP,ON) = eq \r(2) n‡e, †hLv‡b 0 < ( < 2π Zv wbY©q Ki| 
4
20 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ`Ë wP‡Î ( GKwU †iwWqvb †KvY

Avgiv Rvwb, (c = 180(


1c =  eq \b(\f(180,())(

( (c =  eq \b(\f(180 (,())( (Ans.)

eq \o((,L) 
we‡kl wbe©Pb: †`Iqv Av‡Q, 

OM = Pvc MN| myZivs O †K›`ªwewkó AMN e„‡Ë (MON GKwU †iwWqvb †KvY| cÖgvY Ki‡Z n‡e †h (MON A_©vr ( GKwU aªæe †KvY| 

A¼b: OM †iLvs‡ki Dci OA j¤^ AuvwK|

cÖgvY: OA j¤^ e„‡Ëi cwiwa‡K A we›`y‡Z †Q` K‡i| 

Zvn‡j Pvc AM= cwiwai GK-PZz_©vsk =  eq \f(1,4) ( 2(r =  eq \f((r,2)

Ges Pvc MN = OM = e¨vmva© r


 eq \f((MON,(AOM) =  eq \f(Pvc MN,Pvc AM)

ev, (MON =   eq \f(Pvc MN,Pvc AM) ( (AOM =  eq \f(r,\f((r,2)) ( GK mg‡KvY
[OA e¨vmva© Ges OM Gi Dci j¤^]

( ( =  eq \f(2,() mg‡KvY|

†h‡nZz mg‡KvY I ( aªæeK †m‡nZz ( GKwU aªæeK †KvY| 
(cÖgvwYZ)
eq \o((,M)
wP‡Î (OPN−G PN ( OP


( (OPN = 1 mg‡KvY

GLb OPN mg‡KvYx wÎfz‡R

sin( =  eq \f(PN,ON) Ges cos( =  eq \f(OP,ON)

†`Iqv Av‡Q,  eq \f(PN,ON) +  eq \f(OP,ON) =  eq \r(2) 


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


ev, sin( –  eq \r(2) = – cos( 


ev, (sin( –  eq \r(2))2 = (– cos()2 


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

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


ev, 2sin2( – 2 eq \r(2)sin( + 1 = 0 


ev, ( eq \r(2)sin( – 1)2 = 0

ev,  eq \r(2)sin( – 1 = 0   

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


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

ev, sin( = sin45( 


( ( = 45( (Ans.)
eq \o((((,cÖkœ(21)

[Kzwgjøv †evW©-2016 ( cÖkœ bs 5]
K.
sec-Gi gvb wbY©q Ki| 
2
L.
a = 1 Ges b = 2 n‡j, cÖgvY Ki †h, cos3( = 4cos3( – 3cos( 
4
M.
a +  eq \r(b2 – a2) =  eq \r(2)b n‡j, ( Gi gvb wbY©q Ki| 
4
21 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, AB = a,



AC = b


ABC mg‡KvYx wÎfz‡R

AC2 = AB2 + BC2

ev, BC2 = AC2 ( AB2

( BC = eq \r(b2 ( a2)

( sec ( = eq \f(AC,BC) = eq \f(b,\r(b2 ( a2)) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, a = 1 Ges b = 2 

(ABC-G cos( = eq \f(AB,AC) =  eq \f(a,b) = eq \f(1,2)    [( AB = a, AC = b]


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

evgcÿ = cos 3( = cos 3.eq \f((,3) = cos( = ( 1 

Wvbcÿ = 4 cos3( ( 3 cos( = 4.eq \b(\f(1,2))3 ( 3.eq \f(1,2)


= 4.eq \f(1,8) ( eq \f(3,2) = eq \f(1,2) ( eq \f(3,2) = eq \f(1 ( 3,2) = ( 1

( cos3( = 4cos3( ( 3cos( (cÖgvwYZ) 
eq \o((,M)
 ÔKÕ †_‡K cvB, BC = eq \r(b2 ( a2) 

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

( sin(= eq \f(\r(b2 ( a2),b) [( AC = b] Ges cos( = eq \f(AB,AC)  = eq \f(a,b) [( AB = a] 

†`Iqv Av‡Q, a +  eq \r(b2 – a2) =  eq \r(2)b 


ev,  eq \f(a,b) +  eq \f(\r(b2 – a2),b) =  eq \f(\r(2)b,b) 


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

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

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

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

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

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

ev, sin( = eq \f(1,\r(2))   ev, sin( = sin45(

( ( = 45((Ans.)
eq \o((((,cÖkœ(22)
[PÆMÖvg †evW©-2016 ( cÖkœ bs 5]
K.
– 700 Gi Ae¯’vb †Kvb PZzf©v‡M Av‡Q, wPÎmn wbY©q Ki|
2
L.
 eq \b(\f(AC,BC))2 +  eq \b(\f(AB,BC))2 =  eq \f(5,3) n‡j ( Gi gvb wbY©q Ki| 
4
M.
DÏxc‡Ki Av‡jv‡K †`LvI †h, 

sin2 = 2sincos =  eq \f(2tana,1 + tan2a) 
4
22 bs cÖ‡kœi mgvavb
eq \o((,K) 
( 700( = ( 630( ( 70(


= ( 7 ( 90( ( 70(

( 700( †KvYwU FYvÍK †KvY nIqvq Nwoi KuvUvi w`‡K 7 mg‡KvY Nyivi ci GKB w`‡K AviI 70( †KvY Nyi‡Z n‡q‡Q|
(
( 700( †KvYwUi Ae¯’vb cÖ_g PZzf©v‡M| (Ans.)

eq \o((,L) 
DÏxcK †_‡K cvB, sec( =  eq \f(AC,BC)


tan( =  eq \f(j¤^,f‚wg) =  eq \f(AB,BC)

†`Iqv Av‡Q,  eq \b()
2 +  eq \b()
2 =  eq \f(5,3)

ev, sec2( + tan2( =  eq \f(5,3)

ev, 1 + tan2( + tan2( =  eq \f(5,3)  

ev, 3 + 6 tan2( = 5


ev, 6tan2( = 2 ev, tan2( =  eq \f(2,6)

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

tan( Gi abvZ¡K wPý wb‡q cvB, 

tan( =  eq \f(1,\r(3)) = tan30( [( ( m~²‡KvY]

( ( = 30( (Ans.)

eq \o((,M)
(ABC-G (B = 90(

Ges (C = ( = 30( [ÔLÕ †_‡K cÖvß]

( (A + (B + (C = 180(

ev, ( + 90( + 30( = 180(

ev, ( = 180( ( (90( + 30()


( ( = 60(

( sin2( = sin(2 ( 60() = sin(90( + 30() = cos30( =  eq \f(,2)


Avevi, 2sin( cos( = 2sin60(.cos60( = 2. eq \f(,2)
 .  eq \f(1,2) =  eq \f(,2)



Ges  eq \f(2tan(,1 + tan2() =  eq \f(2 tan60(,1 + tan260() =  eq \f(2.,1 +  eq \b()
2)




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


( sin2( = 2sin(.cos( =  eq \f(2 tan(,1 + tan2() (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(23)
O †Kw›`ªK e„‡Ë ABCD GKwU AšÍwj©wLZ PZzf©yR|


[wm‡jU †evW©-2016 ( cÖkœ bs 5]
K.
( Gi e„Ëxq gvb wbY©q Ki| 
2
L.
ABC Gi †ÿ‡Î †`LvI †h,

cos(B + C) = cosB cosC – sinB sinC.
4
M.
ABCD hw` GKwU e„ËvKvi PvKv nq Ges PvKvwU cÖwZ †m‡K‡Û 10 evi AvewZ©Z nq, Zvn‡j PvKvwUi MwZ‡eM NÈvq KZ n‡e?
4
23 bs cÖ‡kœi mgvavb
eq \o((,K) 
DÏxc‡Ki wPÎ †_‡K cvB, tan (ACB =  eq \f(AB,BC)


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


ev, tan( = tan 60( ( ( = 60(

Avgiv Rvwb, 1( =  eq \f((,180) †iwWqvb

( 60( =  eq \f(( ( 60,180) =  eq \f((,3) †iwWqvb (Ans.)

eq \o((,L) 
DÏxcK Gi wPÎ †_‡K cvB,

(ABC-Gi, (B = GK mg‡KvY = 90(

Ges (C = 60( [ÔKÕ †_‡K cÖvß]

evgcÿ = cos(B + C) 

= cos(90( + 60() 

= ( sin60( = (  eq \f(,2)


Wvbcÿ = cosB cosC ( sinB sinC



= cos90(.cos60( ( sin90(.sin60(


= 0.cos60( ( 1. eq \f(,2)
 = (  eq \f(,2)


( cos (B + C) = cosB cosC ( sinB sinC. (†`Lv‡bv n‡jv)
eq \o((,M)
DÏxcK †_‡K cvB, AB =  eq \r(3) GKK Ges BC = 1 GKK

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

myZivs e„ËvKvi PvKvi e¨vm = AC = 2 GKK

(          Ó        Ó   e¨vmva©, r =  eq \f(2,2) GKK = 1 GKK

( e„ËvKvi PvKvwUi cwiwa = 2(r GKK = 2 ( 3.1416 ( 1


= 6.2832 GKK

Avgiv Rvwb,

e„ËvKvi PvKv 1 evi Ny‡i Zvi cwiwai mgvb `~iZ¡ AwZµg K‡i|

( PvKvwU 1 †m‡K‡Û AwZµg K‡i 10 ( 6.2832 GKK `~iZ¡

( PvKvwU 1 N›Uv ev 3600 †m‡K‡Û AwZµg K‡i (10 ( 6.2832 ( 3600)  Ó


= 226195.2  Ó

myZivs PvKvwUi MwZ‡eM N›Uvq 226195.2 GKK| (Ans.)
eq \o((((,cÖkœ(24) P = a cos( Ges Q = bsin(.
[h‡kvi †evW©-2016 ( cÖkœ bs 5]
K.
 eq \f(P2,a2) +  eq \f(Q2,b2) Gi gvb wbY©q Ki|
2
L.
P − Q = c n‡j, cÖgvY Ki †h, asin( + bcos( = (  eq \r(a2 + b2 − c2).
4
M.
a2 = 3, b2 = 7 Ges Q2 + P2 = 4 n‡j, cÖgvY Ki †h, tan( = (  eq \f(1,\r(3))
4
24 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, P = a cos( Ges Q = b sin(

cÖ`Ë ivwk =  eq \f(P2,a2) +  eq \f(Q2,b2) 


=  eq \f((a cos()2,a2) +  eq \f((b sin()2,b2)


=  eq \f(a2cos2(,a2) +  eq \f(b2sin2(,b2)


= cos2( + sin2( 


= 1 (Ans.)

eq \o((,L) 
†`Iqv Av‡Q, P ( Q = c


ev, a cos( ( b sin( = c

ev, (a cos( ( b sin()2 = c2   [eM© K‡i]

ev, a2cos2( ( 2.a cos(.b sin( + b2sin2( = c2

ev, a2(1 ( sin2() ( 2ab cos(sin( + b2(1 ( cos2() = c2

ev, a2 ( a2sin2( ( 2ab cos(sin( + b2 ( b2cos2( = c2

ev, a2 + b2 ( c2 = a2sin2( + 2.a sin(.b cos( + b2cos2(

ev, a2 + b2 ( c2 = (a sin( + b cos()2

ev, (a sin( + b cos()2 = a2 + b2 ( c2

( a sin( + b cos( =   eq \r(a2 + b2 ( c2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, a2 = 3



    b2 = 7


Ges Q2 + P2 = 4


GLb, Q2 + P2 = 4


ev, b2sin2( + a2cos2( = 4   [†`Iqv Av‡Q]

ev, 7sin2( + 3cos2( = 4     [a2 I b2 Gi gvb ewm‡q]

ev, 7(1 ( cos2() + 3cos2( = 4 ev, 7 ( 7cos2( + 3cos2( = 4

ev, 4cos2( = 3 ev, cos2( =  eq \f(3,4) ev,  eq \f(1,sec2() =  eq \f(3,4) ev, sec2( =  eq \f(4,3)

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

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

( tan( =   eq \f(1,)
 (cÖgvwYZ)
eq \o((((,cÖkœ(25) g‡b Ki, P =  eq \f(sin( − cos( + 1,sin( + cos( − 1) Ges Q = sec( + tan(




[ewikvj †evW©-2016 ( cÖkœ bs 5]
K.
tan10x = cot5x n‡j, x Gi gvb wbY©q Ki|
2
L.
†`LvI †h, P = Q
4
M.
hw` Q =  eq \r(3) Ges 0 < ( < 2( nq, Z‡e ( Gi gvb wbY©q Ki|
4
25 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, tan10x = cot5x 



ev, tan10x = tan(90( – 5x) 



ev, 10x = 90( – 5x 



ev, 10x + 5x = 90( 



ev, 15x = 90( 



( x = 6( (Ans.)

eq \o((,L) 
†`Iqv Av‡Q, P =  eq \f(sin( – cos( + 1,sin( + cos( – 1) 



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



=  eq \f(tan( – 1 + sec(,tan( + 1 – sec() 



=  eq \f(tan( + sec( – (sec2( – tan2(),1 – sec( + tan() 



=  eq \f(sec( + tan( – (sec( + tan()(sec( – tan(),1 – sec( + tan() 



=  eq \f((sec( + tan() (1 − sec( + tan(),1 − sec( + tan()


= sec( + tan( 



= Q [†`Iqv Av‡Q, Q = sec( + tan(] 


( P = Q (†`Lv‡bv n‡jv) 
eq \o((,M)
†`Iqv Av‡Q, Q = sec( + tan( 


kZ©g‡Z, Q =  eq \r(3) 


AZtci 13(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(26) A = cot(, B = cosec( I C = tan( + cot(.


 
[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj  ( cÖkœ bs 7]
K.
GKwU wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ 5 : 6 : 7 n‡j e„nËg †KvYwUi e„Ëxq gvb KZ?
2
L.
A + B = p n‡j †`LvI †h, sin( = (  eq \f(2p,p2 + 1)
4
M.
C =  eq \f(4,\r(3)) n‡j ( Gi m¤¢ve¨ mKj gvb wbY©q Ki| [†hLv‡b 0 < ( < 2(]
4
26 bs cÖ‡kœi mgvavb 
eq \o((,K)
awi, †KvY wZbwU h_vµ‡g 5xc, 6xc I 7xc

cÖkœg‡Z, 

    5xc + 6xc + 7xc = (

ev, 18xc = (

ev, xc =  eq \f((,18)

myZivs e„nËg †KvY = 7xc = 7 (  eq \f((,18) =  eq \f(7(,18) (Ans.)

eq \o((,L)
†`Iqv Av‡Q, A + B = P


ev,
cot( + cosec( = p


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


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

ev,
 eq \f((1 + cos()2,sin2()  = p2   [Dfqcÿ‡K eM© K‡i]

ev,
 eq \f((1 + cos() (1 + cos(),1 ( cos2()  = p2

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

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

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

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

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

ev,
cos2( =  eq \f((p2 ( 1)2,(p2 + 1)2) 

ev,
1 ( sin2( =  eq \f(p4 ( 2p2 + 1,p4 + 2p2 + 1) 

ev,
1 (  eq \f(p4 ( 2p2 + 1,p4 + 2p2 + 1)  = sin2(

ev,
sin2( =  eq \f(p4 + 2p2 + 1 ( p4 + 2p2 ( 1,p4 + 2p2 + 1) 

ev,
sin2( =  eq \f(4p2,(p2 + 1)2) 

(
sin( = (  eq \f(2p,p2 + 1)  [eM©g~j K‡i] (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, C =  eq \f(4,\r(3)) 

ev,
tan ( + cot ( =  eq \f(4,\r(3))

ev, 
tan ( +   eq \f(1,tan() =  eq \f(4,\r(3))

ev, 
 eq \f(tan2( + 1,tan() =  eq \f(4,\r(3))

ev, 
 eq \r(3) tan2( +  eq \r(3) = 4tan (

ev, 
 eq \r(3) tan2( ( 4 tan ( +  eq \r(3) = 0


ev, 
 eq \r(3) tan2( ( 3 tan ( (tan ( +  eq \r(3) = 0


ev, 
 eq \r(3) tan ( (tan ( ( eq \r(3)  ) ( 1 (tan ( (  eq \r(3) ) = 0


ev, 
(tan ( (  eq \r(3) ) ( eq \r(3) tan ( ( 1) = 0


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


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

ev, 
tan ( = tan eq \f((,3) 
ev, tan( = tan eq \f((,6) 

( 
( = eq \f((,3)  
( ( = eq \f((,6)

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

ev, 
tan( = tan  eq \f((,3)
ev, tan( = tan  eq \f((,6)

ev, 
tan( = tan  eq \b(( + \f((,3))
ev, tan( = tan  eq \b(( + \f((,6))

ev, 
tan( = tan  eq \f(4(,3)
ev, tan( = tan  eq \f(7(,6)

( 
( =  eq \f(4(,3)
( ( =  eq \f(7(,6)

( ( Gi m¤¢ve¨ mKj gvb, ( =  eq \f((,6),  eq \f((,3),  eq \f(4(,3),  eq \f(7(,6) (Ans.)

eq \o((((,cÖkœ(27) (x2 + 3) sin2( + (x2 – 1)cos2( = x + 2

 
[ivRkvnx K¨v‡WU K‡jR, ivRkvnx ( cÖkœ bs 7]
K.
( =  eq \f ((,2) n‡j, x Gi gvb wbY©q K‡iv| 
2
L.
x = 2 n‡j, cÖgvY K‡iv †h, tan( = (  eq \f (1,\r(3))
4
M.
x = 0 Ges 0 < ( < 2( n‡j ( Gi m¤¢ve¨ gvbmg~n wbY©q K‡iv|
4
27 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, ( =  eq \f ((,2)

Zvn‡j, (x2 + 3)sin2  eq \f ((,2) + (x2 – 1)cos2  eq \f ((,2) = x + 2


ev, 
(x2 + 3)  1 + (x2 – 1)  0 = x + 2


ev, 
x2 + 3 = x + 2


ev, 
x2 – x + 1 = 0


ev, 
x =  eq \f (– (–1) ( \r((–1)2 – 4.1.1),2 ( 1)

ev, 
x =  eq \f (1 ( \r(1 – 4),2) =  eq \f (1 ( \r(–3),2) (Ans.)
eq \o((,L)
x = 2 n‡j cÖ`Ë mgxKiYwU `uvovq 

(22 + 3)sin2( + (22 – 1)cos2( = 2 + 2



ev, 
7sin2( + 3cos2( = 4 


ev, 
7sin2( + 3(1 – sin2() = 4 


ev, 
7sin2( + 3 – 3sin2( = 4


ev, 
4sin2( = 1 


∴ 
sin2( =  eq \f(1,4) 


Avevi, cos2( = 1 – sin2( = 1 –  eq \f(1,4) =  eq \f(3,4)

∴ 
tan2(  =  eq \f(sin2(,cos2() =  eq \f(\f(1,4),\f(3,4)) =  eq \f(1,3) 


¯ 
tan( = (  eq \f (1,\r(3)) (cÖgvwYZ)
eq \o((,M)
x = 0 n‡j, cÖ`Ë mgxKiYwU `uvovq,


(02 + 3) sin2( + (02 ( 1) cos2( = 0 + 2


ev, 
3sin2 ( ( cos2( = 2

ev, 
3(1 ( cos2() ( cos2( = 2

ev, 
3 ( 3cos2( ( cos2( = 2

ev, 
3 ( 2 = 4 cos2(

ev, 
4 cos2( = 1


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

∴
cos( = (  eq \f(1,2)

∴
cos( =  eq \f(1,2) 
    Ges
cos( =  eq \f((1,2) 

ev, 
cos( = cos eq \f((,3) = cos eq \f(5(,3) 
cos( = cos eq \f(2(,3) = cos eq \f(4(,3) 

∴ 
( =  eq \f((,3),  eq \f(5(,3)
    Ges
( =  eq \f(2(,3),  eq \f(4(,3)

∴ wb‡Y©q gvb, ( =  eq \f((,3) ,  eq \f(2(,3),  eq \f(4(,3),  eq \f(5(,3) (Ans.)
eq \o((((,cÖkœ(28) cot( + cosec( = m GKwU wÎ‡KvYwgwZK mgxKiY|

[RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU  ( cÖkœ bs 7]
K.
m =  eq \f(5,4) n‡j cot( ( cosec( Gi gvb wbY©q Ki|
2
L.
m = 2 n‡j †`LvI †h,  eq \f(sin( ( cos( + 1,sin( + cos( ( 1) =  eq \f(2 cos(,1 ( cos()
4
M.
m = (  eq \r(3) n‡j ( Gi gvb wbY©q Ki| †hLv‡b ( ( ( ( ( (.
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cot( + cosec( = m =  eq \f(5,4)

Avgiv Rvwb, cosec2( ( cot2( = 1



ev, (cosec( + cot()(cosec( ( cot() = 1



ev,  eq \f(5,4) (cosec( ( cot() = 1



ev, cosec( ( cot( =  eq \f(4,5)


( cot( ( cosec( = (  eq \f(4,5) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, cot( + cosec( = m


ev, eq \f(cos(,sin() + eq \f(1,sin() = 2    [( m = 2]


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

ev, eq \f((cos( + 1)2,sin2() = 4  [Dfq cÿ‡K eM© K‡i]

ev, eq \f((1 + cos()2,1 – cos2() = 4  

ev, eq \f((1 + cos() (1 + cos(),(1 + cos()(1 – cos()) = 4


ev, eq \f(1 + cos(,1 – cos() = 4


ev, eq \f(1 + cos( + 1 – cos(,1 + cos( – 1 + cos() = eq \f(4 + 1,4 – 1) [†hvRb-we‡qvRb K‡i]

ev, eq \f(2,2cos() = eq \f(5,3)   ( cos( = eq \f(3,5)

( sin( = eq \r(1 – cos2() = eq \r(1 – \b(\f(3,5))2) = eq \r(1 – )
 = eq \f(4,5)

evgcÿ = eq \f(sin( – cos( + 1,sin( + cos( – 1) = eq \f(\f(4,5) – \f(3,5) + 1,\f(4,5) + \f(3,5) – 1) = eq \f(\f(4 – 3 + 5,5),\f(4 + 3 – 5,5)) = eq \f(6,5) ( eq \f(5,2) = 3


Wvbcÿ =  eq \f(2cos(,1 ( cos() =  eq \f(2.\f(3,5),1 ( \f(3,5)) =  eq \f(\f(6,5),\f(2,5)) =  eq \f(6,5) (  eq \f(5,2) = 3


(  eq \f(sin( ( cos( + 1,sin( + cot( ( 1) =  eq \f(2cos(,1 ( cos() (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, cosec( + cot( = m



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


ev, cosec( = (  eq \r(3) ( cot(


ev, cosec2( = {( ( eq \r(3) + cot()}2


ev, 1 + cot2( = 3 + 2 eq \r(3) cot( + cot2(


ev, 1 + cot2( ( 3 ( 2 eq \r(3) cot( ( cot2( = 0



ev, 2 eq \r(3) cot( = ( 2



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

GLb, cot( = ( cot  eq \f((,3)


= cot  eq \b(( ( \f((,3))


= cot  eq \b(( \f((,3)) 


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

wKš‘ ( =  eq \f(2(,3) Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|

( wb‡Y©q mgvavb, ( = (  eq \f((,3) 
eq \o((((,cÖkœ(29) cot( + cosec( = m GKwU wÎ‡KvYwgwZK mgxKiY|

[cvebv K¨v‡WU K‡jR, cvebv ( cÖkœ bs 7]  
K.
m =  eq \f(3,2) n‡j cot( ( cosec( Gi gvb wbY©q Ki|
2
L.
m = 2 n‡j †`LvI †h,  eq \f(sin( ( cos( + 1,sin( + cos( (1) =  eq \f(1 + sin(,cos()
4
M.
m =  eq \r(3) n‡j Gi gvb wbY©q Ki| [†hLv‡b 0 ( ( ( 2(]
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, m =  eq \f(3,2) 


Zvn‡j, cot( + cosec( =  eq \f(3,2)

Avgiv Rvwb,


cosec2( ( cot2( = 1


ev,
(cosec( + cot() (cosec( ( cot() = 1


ev,
m (cosec( ( cot() = 1


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


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

ev,
 cot( ( cosec(  = (  eq \f(2,3) (Ans.)
eq \o((,L)
m„Rbkxj 14 (L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 14 (M) bs mgvavb `ªóe¨| 
eq \o((((,cÖkœ(30) ƒ(x) = sinx
[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 7]
K.
lvU g~jK I e„Ëxq c×wZ‡Z GKwU †Kv‡Yi cwigvc h_vµ‡g D(  Ges Rc  n‡j cÖgvY Ki †h,  eq \f(D,180) =  eq \f(R,(()
2
L.
( Gi gvb wbY©q Ki, hLb ƒ(() = (  eq \f(\r(3),2) ;  eq \f((,2) < ( <  eq \f(3(,2)
4
M.
2ƒ(x) ƒ eq \b\bc(\f((,2) + x) = ƒ(x) ; 0 ( x ( 2( n‡j x Gi m¤¢ve¨ gvbmg~n wbY©q Ki|
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv 6(ii) bs `ªóe¨| c„ôv-155
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) = sinx


(
ƒ(() = sin(

cÖkœg‡Z,


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

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

ev,
sin( = sin  eq \b\bc(( + \f((,3)) 

ev,
 sin( = sin  eq \f(4(,3)

(
( =  eq \f(4(,3) (Ans.)  
eq \o((,M)
†`Iqv Av‡Q,


2ƒ(x) ƒ eq \b\bc(\f((,2) + x) = ƒ(x)


ev, 
2sinx. sin  eq \b\bc(\f((,2) + x)  = sinx


ev,
2 sinx cosx = sinx


ev,
2 sinx cosx ( sinx = 0


(
sinx (2 cosx ( 1) = 0


nq,
sinx = 0


ev,
sinx = sin0( = sin(( – 0) = sin(2( – 0)



(
x = 0, (, 2(

A_ev, 2 cosx ( 1 = 0 

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

ev,
cosx = cos  eq \f((,3)  = cos eq \b(2( ( \f((,3)) 

ev,
cosx = cos  eq \f((,3)  = cos  eq \f(5(,3)  

(
x =  eq \f((,3) ,   eq \f(5(,3) ; hv mxgv 0 ( x ( 2( Gi g‡a¨ Aew¯’Z

(
wbw`©ó mxgvi g‡a¨ x Gi m¤¢ve¨ gvb mg~n:


0,  eq \f((,3) , (,  eq \f(5(,3) , 2( (Ans.)

eq \o((((,cÖkœ(31) tan( + cot( = P ..............(i)


tanA + secA = x .............(ii) 



[Kzwgjøv K¨v‡WU K‡jR, Kzwgjøv ( cÖkœ bs 7]
K.
GKwU wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ 2 : 5 : 3| e„Ëxq c×wZ‡Z e„nËg †KvYwUi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, sinA = eq \f(x2 ( 1,x2 + 1)
4
M.
P =  eq \f(4,\r(3)) n‡j (i) bs mgxKiYwU mgvavb Ki †hLv‡b 0 < ( <  eq \f((,2) .
4
31 bs cÖ‡kœi mgvavb 
eq \o((,K)
awi, wÎfz‡Ri †KvY wZbwU 2x, 5x Ges 3x


( 
2x + 5x + 3x = (c

ev, 
10x = (c

( 
x =  eq \f((,10) \s\up6(c) 

( 
e„nËg †KvY = 5x = 5 .  eq \f((,10) \s\up6(c) =  eq \f((,2) \s\up6(c) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, tanA + secA = x

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

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

ev, 
 eq \f((1 + sinA)2,cos2A) = x2
  [Dfq cÿ‡K eM© K‡i]


ev, 
 eq \f((1 + sinA)2,1 ( sin2A) = x2   [( cos2A = 1 ( sin2A]


ev, 
 eq \f((1 + sinA) (1 + sinA),(1 + sinA) (1 ( sinA)) = x2

ev, 
 eq \f(1 + sinA,1 ( sinA) = x2

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

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

( 
sinA =  eq \f(x2 ( 1,x2 + 1)  (cÖgvwYZ)
eq \o((,M)
tan( + cot( =  eq \f(4,\r(3))

ev, tan( +  eq \f(1,tan() =  eq \f(4,\r(3))

ev,  eq \f(tan2( + 1,tan() =  eq \f(4,\r(3))

ev,  eq \r(3)tan2( +  eq \r(3) = 4tan(

ev,  eq \r(3)tan2( ( 4tan( +  eq \r(3) = 0

ev,  eq \r(3)tan2( ( 3tan( – tan(  +  eq \r(3) = 0


ev,  eq \r(3)tan( (tan( (  eq \r(3)) ( 1(tan( (  eq \r(3)) = 0


ev, ( eq \r(3) tan( ( 1)(tan( (  eq \r(3)) = 0


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


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

ev, tan( =  eq \f(1,\r(3)) = tan  eq \f((,6)
( ( =  eq \f((,3)

( ( =  eq \f((,6)

( cÖ`Ë 0 < ( <  eq \f((,2) mxgvi g‡a¨ ( =  eq \f((,6),  eq \f((,3) (Ans.)
eq \o((((,cÖkœ(32) `„k¨Kí: x = tan( + sec(, p = cosec(, q = cot( 

[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 7]
K.
cÖgvY Ki †h,  eq \r(\f(1 ( sinA,1 + sinA))  = secA ( tanA
2
L.
`„k¨Kí Abymv‡i †`LvI †h, cosec( =  eq \f(x2 + 1,x2 ( 1)
4
M.
`„k¨Kí Abymv‡i mgvavb Ki: 5p2 ( 7pq ( 2 = 0; 0 < ( <  eq \f((,2) 
4
32 bs cÖ‡kœi mgvavb 
eq \o((,K)
evgcÿ =  eq \r(\f(1 ( sin A,1 + sin A)) 


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


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


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


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


=  eq \f(1 ( sin A,\r(cos2 A))  [(1 – sin2A = cos2A]



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


= secA – tanA  


=  Wvbcÿ

(  eq \r(\f(1 ( sin A,1 + sin A)) = secA ( tanA. (cÖgvwYZ)
eq \o((,L)
m„Rbkxj 11(L) bs mgvavb `ªóe¨|

AZtci: 

ev,
 eq \f(1,cosec() =  eq \f(x2 ( 1,x2 + 1)

∴
cosec( =  eq \f(x2 + 1,x2 ( 1) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, p = cosec(, q = cot(

Ges 5p2 ( 7pq ( 2 = 0


∴
5 cosec2( ( 7 cosec(. cot( ( 2 = 0 [p I q Gi gvb ewm‡q]

ev,
 eq \f(5,sin2()  (  eq \f(7cos(,sin2()  ( 2 = 0


ev,
5 ( 7cos( ( 2sin2( = 0 


ev,
5 ( 7cos( ( 2(1 ( cos2() = 0


ev,
5 ( 7cos( ( 2 + 2cos2( = 0


ev,
2cos2( ( 7cos( + 3  = 0


ev,
2cos2( ( 6cos( – cos( + 3 = 0


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


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


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


ev,
cos( =  eq \f(1,2) 
( cos( = 3; hv MÖnY‡hvM¨ bq|



KviY ( 1 ( cos( ( 1


ev,
cos( = cos  eq \f((,3) = cos(2(  (  eq \f((,3) ) [kZ©vbymv‡i]

(
( =  eq \f((,3) ,  eq \f(5(,3) , Gi g‡a¨  eq \f((,3), 0 < ( <  eq \f((,2)  mxgvi g‡a¨ Aew¯’Z|

(
wbw`©ó mxgvi g‡a¨ ( Gi m¤¢ve¨ gvb  eq \f((,3)  (Ans.)
eq \o((((,cÖkœ(33) a = tan( Ges b = cos( 
[wm‡jU K¨v‡WU K‡jR, wm‡jU ( cÖkœ bs 7]
K.
GKwU wÎfz‡Ri †KvY¸‡jvi AbycvZ 2 : 4 : 3 n‡j ÿz`ªZg †Kv‡Yi e„Ëxq cwigvc KZ?
2
L.
a +  eq \f(1,b) = y n‡j cÖgvY Ki †h, cosec( =  eq \f(y2 + 1,y2 ( 1)
4
M.
a +  eq \f(1,b) =  eq \r(3)  n‡j ( Gi gvb wbY©q Ki| †hLv‡b 0 < ( <  eq \f((,2)
4
33 bs cÖ‡kœi mgvavb 
eq \o((,K)
awi, †KvY wZbwU h_vµ‡g 2xc, 4xc I 3xc

cÖkœg‡Z, 2xc + 4xc + 3xc = (c

ev,
9xc = (c


ev,
x =  eq \f((,9)

(
ÿz`ªZg †Kv‡Yi e„Ëxq cwigvc = 2 (  eq \f((,9) =  eq \f(2(,9) (Ans.)

eq \o((,L)
a +  eq \f(1,b) = y


ev,
tan( +  eq \f(1,cos() = y


ev,
tan( + sec( = y


AZtci, m„Rbkxj 11(L) bs mgvav‡bi Abyiƒc|


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

ev,
 eq \f(1,cosec() =  eq \f(y2 ( 1,y2 + 1)

ev,
cosec( =  eq \f(y2 + 1,y2 ( 1) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, a = tan(, b = cos(

Zvn‡j, a +  eq \f(1,b) =  eq \r(3) 

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

ev, tan( + sec( =  eq \r(3)

ev, sec( =  eq \r(3) – tan( 


ev, sec2( = ( eq \r(3) – tan()2 [eM© K‡i] 

ev, 1 + tan2( = 3 ( 2 eq \r(3)tan( + tan2( 


ev, 2 eq \r(3) tan( = 3 + tan2( – 1 – tan2( 


ev, 2 eq \r(3) tan( = 2 


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


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


ev, tan( = tan  eq \f((,6)  [( 0 < ( <  eq \f((,2)] 


( ( =  eq \f((,6)

( wb‡Y©q gvb, ( =  eq \f((,6) 
eq \o((((,cÖkœ(34) 
2 sin2( + 3 cos( = 3
[wSbvB`n K¨v‡WU K‡jR, wSbvB`n ( cÖkœ bs 7]
K.
30(12(36( †K †iwWqv‡b cÖKvk Ki|
2
L.
KLb (AOB †iwWqvb †KvY n‡e? †Zvgvi DË‡ii Dci wfwË K‡i †`LvI †h, (AOB GKwU aªæe †KvY|
4
M.
( Gi gvb †iwWqv‡b cÖKvk Ki|
4
34 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-3(K) `ªóe¨| c„ôv- 156
eq \o((,L)
(AOB †iwWqvb †KvY n‡e hw` AB Pv‡ci ˆ`N©¨ e„‡Ëi e¨vmva© OA Gi mgvb nq|

AZtci cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-4 `óe¨| c„ôv- 152
eq \o((,M)
†`Iqv Av‡Q,

2sin2( + 3 cos( = 3


ev, 
2 (1(cos2() + 3 cos( ( 3 = 0


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


ev, 
( 2 cos2( + 3 cos( ( 1 = 0


ev, 
2cos2( ( 3 cos( + 1 = 0      


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


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


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


( 
nq 2cos ( ( 1 = 0


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

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


( 
( =  eq \f((,3) 

(OMB-G (OMB = GK mg‡KvY = 90( =  eq \f((,2)  †iwWqvb

GLb, ( + (OMB + ( = (

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

ev,
( = ( (  eq \f((,3)  (  eq \f((,2)  =  eq \f(6( ( 2( ( 3(,6)

∴
( =  eq \f((,6)  (Ans.)
eq \o((((,cÖkœ(35) (i) tanA =  eq \f(1,\r(3))   (ii) tanA + cotA = P


[ewikvj K¨v‡WU K‡jR, ewikvj ( cÖkœ bs 7]
K.
tanA = (  eq \f(1,\r(3)) n‡j A Gi gvb wbY©q Ki|  eq \b\bc\[(\f((,2) < A < \f(3(,2))
2
L.
(i) bs n‡Z cÖgvY Ki †h,  eq \f(sin ((A) + cosA,sec((A) + tan((A)) =  eq \f(3 ( \r(3),2), 

hLb 0 < A <  eq \f((,2)
4
M.
(i) I (ii) e¨envi K‡i P Gi gvb wbY©q Ki AZtci mgxKiYwU mgvavb Ki| (0 < A < 2()
4
35 bs cÖ‡kœi mgvavb 
eq \o((,K)
tanA = (  eq \f(1,\r(3))

ev,
tanA = tan  eq \f(5(,6)   eq \b\bc\[( ( \f((,2) < A < \f(3(,2))

(
A =  eq \f(5(,6) (Ans.)

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

ev,
tan2A =  eq \f(1,3)

ev,
sec2A (1 =  eq \f(1,3)

ev,
sec2A =  eq \f(4,3)

(
secA =  eq \f(2,\r(3))  eq \b\bc\[( (  0 < A < \f((,2))

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

evgcÿ =  eq \f(sin((A) + cosA,sec((A) + tan((A))


=  eq \f(cosA ( sinA,secA ( tanA)


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


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


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


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


=  eq \f(3 ( \r(3),2)  = Wvbcÿ

(  eq \f(sin ((A) + cosA,sec((A) + tan((A)) =  eq \f(3 ( \r(3),2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, tanA =  eq \f(1,\r(3))

Ges 
tanA + cotA = P


ev,
 eq \f(1,\r(3)) +  eq \f(1,tanA) = P


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


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


(
P =  eq \f(1 + 3,\r(3)) =  eq \f(4,\r(3)) (Ans.)

Zvn‡j, tanA + cotA =  eq \f(4,\r(3))

ev,
tanA +  eq \f(1,tanA) =  eq \f(4,\r(3))

ev,
 eq \f(tan2A + 1,tanA) =  eq \f(4,\r(3))

ev,
 eq \r(3)tan2A +  eq \r(3) = 4tanA


ev,
 eq \r(3) tan2A ( 4tanA +  eq \r(3) = 0


ev,
 eq \r(3) tan2A ( 3tanA ( tanA +  eq \r(3) = 0


ev,
 eq \r(3)tanA (tanA (  eq \r(3)) ( 1 (tanA (  eq \r(3)) = 0 


(
(tanA (  eq \r(3)) ( eq \r(3)tanA ( 1) = 0

	nq, 
tanA (  eq \r(3) = 0

ev,
tanA =  eq \r(3)
ev,
tanA = tan  eq \f((,3) = tan  eq \f(4(,3)
(
A =  eq \f((,3) ,  eq \f(4(,3)
	A_ev,  eq \r(3) tanA ( 1 = 0

ev,
tanA =  eq \f(1,\r(3))
ev,
tanA = tan  eq \f((,6) = tan  eq \f(7(,6)
(
A =  eq \f((,6) ,  eq \f(7(,6)



( wb‡Y©q mgvavb, A =  eq \f((,6),  eq \f((,3),  eq \f(7(,6),  eq \f(4(,3) (Ans.)
eq \o((((,cÖkœ(36) ƒ(x) = sinx
[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 7]
K.
5 †m.wg. e¨vmva©wewkó GKwU e„‡Ëi †K‡›`ª 30( †KvY DrcbœKvix Pv‡ci ˆ`N©¨ wbY©q Ki|
2
L.
hw` aƒ(() + bƒ eq \b(\f((,2) ( ()  = c nq, Z‡e cÖgvY Ki †h, 

aƒ eq \b(\f((,2) ( () ( bƒ(() = (  eq \r(a2 + b2 ( c2) 
4
M.
mgvavb Ki : ƒ(() + ƒ eq \b(\f((,2) ( () =  eq \r(2). †hLv‡b 0 ( ( ( 2(
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
Pv‡ci ˆ`N©¨, S =  eq \f((,360() ( 2(r





=  eq \f(30,360) ( 2 ( ( ( 5





=  eq \f(5(,6) = 2.618 cm (Ans.)
eq \o((,L)
m„Rbkxj 15(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 15(M) bs mgvavb `ªóe¨|

[we. `ª.: x Gi ¯’‡j '(' n‡e]
eq \o((((,cÖkœ(37) P = sin( ( cos( + 1


Q = sin( + cos( ( 1


R = sec( + tan(

[wfKviæbwbmv b~b ¯‹zj GÛ K‡jR, XvKv  ( cÖkœ bs 7]
K.
sin(( 750() Gi gvb wbY©q Ki|
2
L.
†`LvI †h,  eq \f(P,Q) = R
4
M.
(-Gi gvb wbY©q Ki| hLb P = 0 Ges 0( ( ( ( 360(
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
sin(( 750() = (sin750(


= ( sin(4 ( 180( + 30()



= ( sin(8 ( 90( + 30()



= ( sin30(


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



Q = sin( + cos( ( 1


(  eq \f(P,Q) =  eq \f(sin( – cos( + 1,sin( + cos( – 1) 



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



=  eq \f(tan( – 1 + sec(,tan( + 1 – sec() 



=  eq \f(tan( + sec( – (sec2( – tan2(),1 – sec( + tan() 



=  eq \f(sec( + tan( – (sec( + tan()(sec( – tan(),1 – sec( + tan() 



=  eq \f((sec( + tan() (1 − sec( + tan(),1 − sec( + tan()


= sec( + tan( 



= R [†`Iqv Av‡Q, R = sec( + tan(] 


(  eq \f(P,Q) = R (†`Lv‡bv n‡jv) 
eq \o((,M)
†`Iqv Av‡Q,


P = 0


ev, sin( ( cos( + 1 = 0


ev, 1 = cos( ( sin(

(
cos( ( sin( = 1


ev,
cos( = 1 + sin(

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

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

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

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

ev,
2sin2( + 2sin( = 0

ev,
2(sin2( + sin() = 0

ev,
sin2( + sin( = 0


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


nq,
sin( = 0
A_ev, sin( + 1 = 0


ev,
sin(=sin0(=sin180(=sin360(
     ev, sin( = (1


( ( = 0(, 180(, 360(

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




= sin  eq \f(3(,2) 




( ( =  eq \f(3(,2) = 270(


( ( = 0(, 270(, 360((0( ( ( ( 360() 

wKš‘ ( = 180( n‡j mgxKiYwU wm× nq bv|

( ( = 0(, 270(, 360( (Ans.)

eq \o((((,cÖkœ(38) ƒ(x) = cosx Ges (A = 75(50(25((.


[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv  ( cÖkœ bs 7]
K.
(A Gi e„Ëxq gvb wbY©q Ki|
2
L.
aƒ(() ( bƒ(90( ( () = c n‡j †`LvI †h, aƒ(90( ( () + bƒ(() = (  eq \r(a2 + b2 ( c2).
4
M.
ƒ(() + ƒ(90( ( () =  eq \r(2) mgxKiYwU mgvavb Ki †hLv‡b 0( < ( < 360(.
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)
75(50(25(( = 75( eq \b(50 \f(25,60))(


= 75(  eq \b(\f(605,12))(


=  eq \b(75 ( \f(605,12 ( 60))(


=  eq \b(\f(10921,144))(


=  eq \f(10921,144) (  eq \f((,180)


= 1.3237 (cÖvq)
eq \o((,L)
†`Iqv Av‡Q,

aƒ(() ( bƒ(90( ( () = c


ev, a cos( ( b cos(90( ( () = c


( a cos( ( b sin( = c … … (i)


awi, asin( + bcos( = x            ... ... (ii) 


mgxKiY (i) I (ii) eM© K‡i †hvM K‡i cvB, 

a2cos2( + b2sin2( ( 2ab sin( cos( + a2sin2( + b2cos2( 
+ 2ab sin( cos( = c2 + x2 


ev, 
a2(sin2( + cos2() + b2(sin2( + cos2() = c2 + x2 


ev, 
c2 + x2 = a2 + b2 


ev, 
x2 = a2 + b2 ( c2 


ev, 
x = (  eq \r(a2 + b2 ( c2) 

ev,
a sin( + b cos( = (  eq \r(a2 + b2 ( c2)

ev,
a cos(90( ( () + b cos( = (  eq \r(a2 + b2 ( c2)

(
aƒ(90( ( () + bƒ(() = (  eq \r(a2 + b2 ( c2) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,

ƒ(() + ƒ(90( ( () =  eq \r(2)

ev, cos( + cos(90( ( () =  eq \r(2)

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

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

ev, sin2( =  eq \b(\r(2) ( cos()2 [eM© K‡i]

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( ( 1)2 = 0


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


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

ev, cos( =  eq \f(1,\r(2)) = cos 45(


= cos(360( ( 45()



= cos 315(

( ( = 45(, 315(

wKš‘ ( = 315( n‡j mgxKiYwU wm× nq bv|

( ( = 45( (Ans.)
eq \o((((,cÖkœ(39) hw` cos( ( sin( =  eq \r(2)sin( nq

[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv  ( cÖkœ bs 7]
K.
cos( ( sin( Gi gvb wbY©q Ki| eq \f(5(,6) eq \b(†hLv‡b( ( = ) 

2
L.
†`LvI †h, cos( + sin( =  eq \r(2) cos(
4
M.
†`LvI †h, cosec( = 2 eq \r(2) cos(
4
39 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, ( =  eq \f(5(,6)

( cos( ( sin( = cos  eq \f(5(,6) ( sin  eq \f(5(,6) 


= cos eq \b(2 ( \f((,2) ( \f((,6))( sin eq \b(2 ( \f((,2) ( \f((,6))


= ( cos eq \f((,6) ( sin eq \f((,6) 


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


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

cos( – sin( =  eq \r(2) sin(     


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


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

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

 eq \b(\r(2) + 1)  sin(
[ eq \b(\r(2) – 1)  Øviv Dfqcÿ‡K ¸Y K‡i]

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

ev,
 eq \r(2) cos( – cos( =  sin(

(
cos( + sin( =  eq \r(2) cos(   (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, cos( ( sin( =  eq \r(2) sin(

ev, 
cot( ( 1 =  eq \r(2)   [Dfqcÿ‡K sin( Øviv fvM K‡i]

ev, 
cot( = 1 +  eq \r(2) ... ... ... (i)


ev, 
cot2( =  eq \b(1 + \r(2))2

ev, 
cosec2( ( 1 = 1 + 2 + 2 eq \r(2)

( 
cosec2( = 4 + 2 eq \r(2) ... ... ... (ii)


Avevi, (i) bs n‡Z,

cot( = 1 +  eq \r(2)

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

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

ev, 
tan( =  eq \f(1 ( \r(2),1 ( \b(\r(2))2)

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


ev,
tan2( = ( eq \r(2) ( 1)2   [eM© K‡i] 

ev,
tan2( = 2 ( 2 eq \r(2) + 1


ev, 
tan2( = 3 ( 2 eq \r(2) 

ev, 
sec2( ( 1 = 3 ( 2 eq \r(2)

( 
sec2( = 4 ( 2 eq \r(2) ... ... ... (iii)


(ii) I (iii) bs ¸Y Kwi,

cosec2(.sec2( =  eq \b(4 + 2\r(2))

 eq \b(4 ( 2\r(2))

ev, 
cosec2(.sce2( = 16 (  eq \b(2\r(2))2

ev, 
cosec2(.sec2( = 8


ev, 
cosec2( = 4 ( 2 ( cos2(

ev,
cosec2( = (2 eq \r(2) cos()2


( 
cosec( = 2 eq \r(2) cos( (cÖgvwYZ)
eq \o((((,cÖkœ(40) P = sec( + tan( Ges Q = cos  eq \b(\f(( 25(,6)) 

[gwbcyi D”P we`¨vjq I K‡jR, XvKv ( cÖkœ bs 7]
K.
Q Gi gvb wbY©q Ki|
2
L.
P = x n‡j †`LvI †h, cosec( =  eq \f(x2 + 1,x2 ( 1) 
4
M.
P =  eq \r(3)  n‡j ( Gi gvb wbY©q Ki| hLb 0 < ( < 2(
4
40 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 13(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 11(L) bs mgvavb `ªóe¨|

AZtci,

cosec( =  eq \f(x2 + 1,x2 ( 1)  (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 13(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(41) P = x cos( ( y sin( 
Ges Q = 5 cosec2( ( 7 cot( cosec( ( 2


[nwj µm D”P evwjKv we`¨vjq, XvKv ( cÖkœ bs 7]
K.
55( 54( 53(( †K †iwWqv‡b cÖKvk Ki|
2
L.
P = z n‡j cÖgvY Ki †h, x sin( + y cos( = (  eq \r(x2 + y2 ( z2)
4
M.
Q = 0 n‡j '(' Gi gvb wbY©q Ki hLb, 0 ( ( ( 2(.
4
41 bs cÖ‡kœi mgvavb
eq \o((,K)
55( 54( 53((

= 55(  eq \b(54 \f(53,60))( = 55(  eq \b(\f(3293,60))(

=  eq \b(55 \f(3293,60 ( 60))( =  eq \b(\f(201293,3600))(

=  eq \b(\f(201293,3600) ( \f((,180))C

= 0.9759 †iwWqvb (cÖvq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


xcos( – ysin( = z


ev, (xcos( – ysin()2 = z2 [eM© K‡i]

ev, x2cos2( – 2xcos(.ysin( + y2sin2( = z2

ev, x2(1 – sin2() – 2xycos(.sin( + y2(1 – cos2() = z2

ev, x2 – x2sin2( – 2xy cos(.sin( + y2 – y2cos2( = z2

ev, x2 + y2 – z2 = x2sin2( + 2xycos(.sin( + y2cos2(

ev, x2 + y2 – z2 = (xsin()2 + 2.xsin(.ycos( + (ycos()2

ev, x2 + y2 – z2 = (xsin( + ycos()2

( ycos( + xsin( = ( eq \r(x2 + y2 – z2) (cÖgvwYZ)


eq \o((,M)
†`Iqv Av‡Q, Q = 5 cosec2( ( 7 cot( cosec( ( 2


GLb, Q = 0


ev,
5cosec2( ( 7 cot( cosec( ( 2 = 0


ev,
 eq \f(5,sin2() ( 7 .  eq \f(cos(,sin() .  eq \f(1,sin() ( 2 = 0


ev,
 eq \f(5 ( 7 cos( ( 2sin2(,sin2() = 0


ev,
5 ( 7cos( ( 2(1 ( cos2() = 0


ev,
2cos2( ( 7cos( + 3 = 0


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


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


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


ev,
2cos( ( 1 = 0 [( cos( ( 3 ( 0]


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


(
cos( =  eq \f(1,2) = cos  eq \f((,3) = cos  eq \f(5(,3)

(
wbw`©ó mxgvi g‡a¨ ( =  eq \f((,3),  eq \f(5(,3) (Ans.) 
eq \o((((,cÖkœ(42) (i) cosA =  eq \f(4,5) , sinB =  eq \f(12,13) 
(ii) a sin( + b cos( = (  eq \r(a2 + b2 ( c2) 

[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 7]
K.
cos( = (  eq \f(1,2) .  eq \f((,2) < ( <  eq \f(3(,2)  n‡j ( Gi gvb wbY©q Ki|
2
L.
A I B DfqB m~²‡KvY n‡j cÖgvY Ki †h,  eq \f(tanB ( tanA,1 + tanB.tanA)  =  eq \f(33,56) 
4
M.
(ii) bs kZ© e¨envi K‡i cÖgvY Ki †h, a cos( ( b sin( = c.
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


cos( = (  eq \f(1,2) ,  eq \f((,2) < ( <  eq \f(3(,2) 


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

( ( =  eq \f(2(,3) ,  eq \f(4(,3)  (Ans.)
eq \o((,L)
A I B m~²‡KvY n‡j sinA I cosB abvÍK n‡e|

†`Iqv Av‡Q, sinB =  eq \f(12,13) 


cosA =  eq \f(4,5) 

( sinA =  eq \r(1 ( cos2A) =  eq \r(1 ( \f(16,25)) =  eq \r(\f(9,25)) =  eq \f(3,5) 

    cosB =  eq \r(1 ( sin2B) =  eq \r(1 ( \f(144,169)) =  eq \r(\f(25,169)) =  eq \f(5,13) 

( tanA =  eq \f(sinA,cosA) =  eq \f(\f(3,5),\f(4,5)) =  eq \f(3,4) 

    tanB =  eq \f(sinB,cosB) =  eq \f(\f(12,13),\f(5,13)) =  eq \f(12,5) 

(  eq \f(tanB ( tanA,1 + tanB.tanA) =  eq \f(\f(12,5) ( \f(3,4),1 + \f(12,5) . \f(3,4)) 


=  eq \f(\f(48 ( 15,20),\f(20 + 36,20)) 


=  eq \f(\f(33,20),\f(56,20)) 


=  eq \f(33,20) (  eq \f(20,56) 


=  eq \f(33,56) 

(  eq \f(tanB ( tanA,1 + tanB.tanA) =  eq \f(33,56)  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


a sin( + b cos( = (  eq \r(a2 + b2 ( c2) 

ev,
(a sin( + b cos()2 = a2 + b2 ( c2


ev,
a2 sin2( + 2ab . sin( . cos( + b2 cos2( = a2 + b2 ( c2


ev,
a2(1 ( cos2() + 2ab . sin( . cos( + b2 (1 ( sin2() 



= a2 + b2 ( c2

ev,
a2 + b2 ( a2 cos2( + 2ab sin( . cos( ( b2 sin2( 



= a2 + b2 ( c2


ev,
( (a2 cos2( ( 2.a cos(.b sin( + b2 sin2() = ( c2

ev,
(a cos( ( b sin()2 = c2


(
a cos( ( b sin( = c (cÖgvwYZ)
eq \o((((,cÖkœ(43) cosec( ( cot( =  eq \f(1,x)  


[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 7]
K.
cosec( + cot( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, sec( =  eq \f(x2 + 1,x2 ( 1) 
4
M.
hw`  eq \f(2x,x2 + 1) +  eq \f(x2 ( 1,x2 + 1) =  eq \r(2) nq, Z‡e ( Gi gvb wbY©q Ki †hLv‡b, 0 < ( < 2(.
4
43 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cosec( ( cot( =  eq \f(1,x) 

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


ev, cosec2( ( cot2( =  eq \f(1,x) (cosec( + cot()


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


( cosec( + cot( = x (Ans.)
eq \o((,L)
 †`Iqv Av‡Q, cosec( ( cot( =  eq \f(1,x) 

Avgiv Rvwb, cosec2( ( cot2( = 1


ev,
(cosec( + cot() (cosec( ( cot() = 1


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


ev,
cosec( + cot( = x

ev,
(cosec( + cot()2 = x2 [Dfq cÿ‡K eM© K‡i]

ev,
 eq \b(\f(1,sin() + \f(cos(,sin())2  = x2

ev,
 eq \b(\f(1 + cos(,sin())2  = x2

ev,
 eq \f((1 + cos()2,sin2()  = x2

ev,
 eq \f((1 + cos()2,1 ( cos2()  = x2

ev,
 eq \f((1 + cos() (1 + cos(),(1 ( cos() (1 + cos()) = x2

ev,
 eq \f(1 + cos(,1 ( cos()  = x2

ev,
 eq \f(1 + cos( + 1 ( cos(,1 + cos( ( 1 + cos()  =  eq \f(x2 + 1,x2 ( 1)  [†hvRb-we‡qvRb K‡i]

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

ev,
 eq \f(1,cos()  =  eq \f(x2 + 1,x2 ( 1)   


ev, sec( =  eq \f(x2 + 1,x2 ( 1) (cÖgvwYZ)
eq \o((,M)
ÔLÕ n‡Z cvB,  eq \f(1,cos()  =  eq \f(x2 + 1,x2 ( 1) 

ev, cos( =  eq \f(x2 ( 1,x2 + 1)

Avevi, sin( =  eq \r(1 ( cos2 ()


=  eq \r(1 ( \b(\f(x2 ( 1,x2 + 1))2)


=  eq \r(1 ( \f((x2 ( 1)2,(x2 + 1)2))


=  eq \r(\f((x2 + 1)2 ( (x2 ( 1)2,(x2 + 1)2))  



=  eq \r(\f(4x2,(x2 + 1)2))  



=  eq \f(2x,x2 + 1)

Zvn‡j,  eq \f(2x,x2 + 1) +  eq \f(x2 ( 1,x2 + 1) =  eq \r(2)

ev, sin( + cos( =  eq \r(2) … … (i)

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

ev,
sin2( = ( eq \r(2) ( cos()2  [eM© K‡i]

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 \r(2)cos()2 ( 2. eq \r(2)cos(.1 + (1)2 = 0


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


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


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


( 
( =  eq \f((,4) 


Avevi, cos( = cos  eq \b(2( – \f((,4)) [( 0 < ( < 2(]


( ( =  eq \f(7(,4)

wKš‘ ( =  eq \f(7(,4) (i) mgxKiY‡K wm× K‡i bv|

myZivs 0 < ( < 2( Gi g‡a¨ wb‡Y©q mgvavb ( =  eq \f((,4)  (Ans.)
eq \o((((,cÖkœ(44) f(x) = sinx Gi 2sin ( cos ( + 1 = 2 cos ( + sin (

 
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 7]
K.
sin  eq \b(\f(9(,2) + () Gi gvb wbY©q Ki|
2
L.
hw` af (() + bf eq \b(\f((,2) ( () = m nq, Zvn‡j cÖgvY Ki †h, af eq \b(\f((,2) ( () ( bf (() = (  eq \r(a2 + b2 ( m2)
4
M.
( Gi gvb wbY©q Ki| hLb 0 ( ( < 2(
4
44 bs cÖ‡kœi mgvavb 
eq \o((,K)
sin  eq \b(\f(9(,2) + () = sin  eq \b\bc\{(8 \f((,2) + \b(\f((,2) + ())



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



= cos( (Ans.)
eq \o((,L)
m„Rbkxj 15(L) bs mgvav‡bi Abyiƒc|
eq \o((,M)
m„Rbkxj 3(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(45) P = cosec( + cot( I ƒ(x) = sinx
[gvBj‡÷vb K‡jR, XvKv  ( cÖkœ bs 7]
K.
sinA = (  eq \f(1,\r(2))  †hLv‡b 0 < A <  eq \f(3(,2) n‡j, A = KZ?
2
L.
cÖgvY Ki †h,  eq \r(\f(1 + cos(,1 ( cos())  = P
4
M.
hw` a ƒ(() + bƒ eq \b(\f((,2) ( ()  = c nq, Zvn‡j cÖgvY Ki †h, aƒ eq \b(\f((,2) ( ()  ( bƒ(() = (  eq \r(a2 + b2 ( c2) 
4
45 bs cÖ‡kœi mgvavb 
eq \o((,K)
m„Rbkxj 7(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, P = cosec( + cot(

ev, P =  eq \f(1,sin() +  eq \f(cos(,sin()

ev, P =  eq \f(1 + cos(,sin()

ev, P2 =  eq \f((1 + cos()2,sin2()

ev, P2 =  eq \f((1 + cos()2,1 ( cos2()

ev, P2 =  eq \f((1 + cos()2,(1 + cos() (1 ( cos())

ev, P2 =  eq \f(1 + cos(,1 ( cos()

(  eq \r(\f(1 + cos(,1 ( cos())  = P (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 15(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(46) 7sin2( + 3cos2( = 4 


[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv ( cÖkœ bs 7]
K.
GKwU †KvY‡K lvUg~jK I e„Ëxq c×wZ‡Z h_vµ‡g D( I Rc Øviv cÖKvk Kiv n‡j cÖgvY Ki †h,  eq \f(D,180) =  eq \f(R,()
2
L.
cÖgvY Ki †h, tan( = (  eq \f(1,\r(3))
4
M.
0 < ( < 2( n‡j ( Gi m¤¢ve¨ gvb wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, 

      180( = (c

ev,
1( =  eq \f((c,180)

ev, 
D( =  eq \f(D – (c,180)

cÖkœg‡Z,  eq \f(D – (c,180) = Rc



ev,  eq \f(D,180) =  eq \f(R,() (cÖgvwYZ)
eq \o((,L)
 †`Iqv Av‡Q, 7sin2( + 3cos2( = 4     

ev, 7(1 ( cos2() + 3cos2( = 4


 ev, 7 ( 7cos2( + 3cos2( = 4

ev, 4cos2( = 3 


ev, cos2( =  eq \f(3,4) 

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


ev, sec2( =  eq \f(4,3)

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


ev, tan2( =  eq \f(4,3) ( 1 


ev, tan2( =  eq \f(4 ( 3,3)

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

( tan( =   eq \f(1,)
 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 7sin2( + 3cos2( = 4


ev, 3(1 ( sin2() + 7 sin2( = 4


ev, 3 ( 3 sin2( + 7 sin2( = 4


ev, 3 + 4 sin2( = 4   

ev, 4 sin2( = 4 ( 3


ev, 4 sin2( = 1       

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

( sin( = (  eq \f(1,2) [eM©g~j K‡i]

Ô+Õ wb‡q, sin( =  eq \f(1,2)
Ô(Õ wb‡q, sin( = (  eq \f(1,2) 

ev, sin( = sin  eq \f((,6) = sin  eq \b(( ( \f((,6))
ev, sin( = ( sin  eq \f((,6)

( ( =  eq \f((,6) ,  eq \f(5(,6)
ev, sin( = sin eq \b(( + \f((,6))= sin eq \b(2( ( \f((,6))



ev, sin( = sin  eq \f(7(,6) = sin eq \f(11(,6)



( ( =  eq \f(7(,6) ,  eq \f(11(,6)

( ( =  eq \f((,6) ,  eq \f(5(,6) ,  eq \f(7(,6) ,  eq \f(11(,6) (Ans.)
eq \o((((,cÖkœ(47) f(() = sin( Ges g(x) = 7sin2x + 3cos2x ( 4.


 
[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv  ( cÖkœ bs 7]  
K.
0.82 wg. e¨vm wewkó GKwU PvKv †m‡K‡Û 6 evi Nyi‡j PvKvwUi MwZ‡eM wbY©q Ki|
2
L.
g(x) = 0 n‡j cÖgvY Ki †h, tanx = (  eq \f(1,\r(3))
4
M.
0 < ( < 2( e¨ewa‡Z f(() + f eq \b(\f((,2) ( () =  eq \r(2) Gi mgvavb wbY©q Ki|
4
47 bs cÖ‡kœi mgvavb 
eq \o((,K)
PvKvwUi e¨vmva©, r =  eq \f(0.82,2) wg.



= 0.41 wg.
(
PvKvwUi cwiwa = 2(r GKK



= (2 ( 3.1416 ( 0.41) wg.



= 2.5761 wg.
(
PvKvwU 6 evi Nyi‡j AwZµvšÍ `~iZ¡ = (6 ( 2.5761) wg.



= 15.4567 wg.
(
PvKvwUi MwZ‡eM =  eq \f(15.4567,1) wg./†m.



=  eq \f(15.4567 ( 3600,1000) wK.wg./NÈv



= 55.64 wK.wg./NÈv (cÖvq) (Ans.)

eq \o((,L)
cÖkœg‡Z, g(x) = 0


ev, 7sin2x + 3cos2x = 4 



ev, 7sin2x + 3(1 – sin2x) = 4 



ev, 7sin2x + 3 – 3sin2x = 4



ev, 4sin2x = 1 



( sin2x =  eq \f(1,4) 


Avevi, cos2x = 1 – sin2x = 1 –  eq \f(1,4) =  eq \f(3,4)

( tan2x =  eq \f(sin2x,cos2x) =  eq \f(\f(1,4),\f(3,4)) =  eq \f(1,3)

( tanx = (  eq \f(1,\r(3)) (cÖgvwYZ) 

eq \o((,M)
†`Iqv Av‡Q, ƒ(() + ƒ eq \b(\f((,2) ( () =  eq \r(2), hLb 0 < ( < 2(

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

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

ev,
cos2( = ( eq \r(2) ( sin()2  [eM© K‡i]

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

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

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

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

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

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


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

ev, sin( = sin  eq \f((,4)  = sin  eq \b(( ( \f((,4)) 

ev,
sin( = sin  eq \f((,4)  = sin  eq \f(3(,4)    

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

wKš‘, ( =  eq \f(3(,4)  Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|

(
wb‡Y©q mgvavb, ( =  eq \f((,4)  (Ans.) 
eq \o((((,cÖkœ(48) 

[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 7]
K.
55(54(53( †K †iwWqvb cÖKvk Ki|
2
L.
x = 1, y =  eq \r(3) n‡j cÖgvY Ki †h, cos3( = 4 cos3( ( 3 cos(.
4
M.
 eq \r(x2 + y2)  + x =  eq \r(3)y n‡j ( wbY©q Ki|
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
55(54(53((
= 55( + 54( + 53(


= 55( + 54( +  eq \b(\f(53,60))(    [( 1( =  eq \b(\f(1,60))(] 



= 55( +  eq \b(54 + \f(53,60))( 


= 55( +  eq \b(\f(3293,60))( 


= 55( +  eq \b(\f(3293,60 ( 60))(     [ ( 1( =  eq \b(\f(1,60))(]



=  eq \b(55 + \f(3293,3600))( 


=  eq \b(\f(201293,3600))( 


=  eq \f(201293 ( (c,3600 ( 180)   [(  1( =  eq \f((c,180) ]



= 0.310637345 ( 3.1416 †iwWqvb [(  ( = 3.1416]



= 0.9759 †iwWqvb (cÖvq) (Ans.)
eq \o((,L)
m„Rbkxj 21(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 19(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(49) P = tan( + sec( Ges Q = cot2( + cosec2(.

[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi ( cÖkœ bs 7]
K.
sec( ( tan( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, cos( =  eq \f(2P,P2 + 1)
4
M.
Q = 3 n‡j, cÖ`Ë mgxKiYwU mgvavb Ki, hLb 0 < ( < 2(.
4
49 bs cÖ‡kœi mgvavb

m„Rbkxj 9 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(50) asin( – bcos( = c †hLv‡b a, b, c aª–eK|



[G B Avi B ¯‹zj GÛ K‡jR, mvfvi, XvKv ( cÖkœ bs 7]
K.
c = 0 n‡j sec( wbY©q Ki|
2
L.
cÖgvY Ki †h, asin( + bcos( = (  eq \r(a2 + b2 − c2).
4
M.
 a = 1 , b = –1 Ges c =  eq \r(2)  n‡j 0 < ( < 2( k‡Z© mgxKiYwU mgvavb Ki|
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

a cos( ( b sin( = c 


ev, a cos( ( b sin( = 0 [†`Iqv Av‡Q]

ev, a cos( = b sin(

ev,  eq \f(a,b) = tan(

ev, tan2( =  eq \f(a2,b2)

ev, sec2( ( 1 =  eq \f(a2,b2)

ev, sec2(  =  eq \f(a2,b2) + 1


ev, sec2( =  eq \f(a2 + b2,b2)

( sec( = (  eq \f(\r(a2 + b2),b) (Ans.)
eq \o((,L)
m„Rbkxj 24(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, a = 1 , b = –1 Ges c =  eq \r(2) 

Zvn‡j mgxKiYwU n‡e, sin( + cos( =  eq \r(2) ... ... ... (i)

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

ev,
sin2( = ( eq \r(2) ( cos()2  [eM© K‡i]

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 \r(2)cos()2 ( 2. eq \r(2)cos(.1 + (1)2 = 0


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


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


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


( 
( =  eq \f((,4) 


Avevi, cos( = cos  eq \b(2( – \f((,4)) [( 0 < ( < 2(]


( ( =  eq \f(7(,4)

wKš‘ ( =  eq \f(7(,4) (i) bs mgxKiY‡K wm× K‡i bv|

myZivs 0 < ( < 2( Gi g‡a¨ wb‡Y©q mgvavb ( =  eq \f((,4)  (Ans.)
eq \o((((,cÖkœ(51) a ( b =  eq \r(2)b Ges sin( + cos( =  eq \r(2)|

[gqgbwmsn wRjv ¯‹zj, gqgbwmsn ( cÖkœ bs 7]
K.
†Kvb e„‡Ëi e¨vmva© r n‡j cÖgvY Ki †h, H e„‡Ëi cwiwa = 2(r †hLv‡b ( GKwU AvbycvwZK aªæeK|
2
L.
0 < ( <  eq \f((,2)  n‡j, DÏxc‡K mswkøó mgxKiYwU mgvavb Ki|
4
M.
a = cosA, b = sinA n‡j cÖgvY Ki †h, b = ( eq \r(2) ( 1)a.
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi Abywm×všÍ-2 `ªóe¨| c„ôv- 152
eq \o((,L)
cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-27 `ªóe¨| c„ôv- 187
eq \o((,M)
†`Iqv Av‡Q, b = sinA



a = cosA


kZ©g‡Z, a ( b =  eq \r(2)b


ev, 
cosA ( sinA =  eq \r(2) sinA


ev, 
cosA =  eq \r(2) sinA + sinA


ev, 
cosA = sinA ( eq \r(2) + 1)


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

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

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

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

ev, 
 eq \r(2)cosA ( cosA = sinA


ev, 
sinA + cosA =  eq \r(2) cosA


ev 
sinA =  eq \r(2) cosA ( cosA


ev, 
sinA = ( eq \r(2) ( 1) cosA


(
b = ( eq \r(2) ( 1)a (cÖgvwYZ)
eq \o((((,cÖkœ(52) p = sin( Ges q = cos(

 
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, †gv‡gbkvnx ( cÖkœ bs 7]
K.
p = (  eq \f(1,2) n‡j  eq \f((,2) < ( <  eq \f(3(,2) GB k‡Z© ( Gi gvb wbY©q Ki|
2
L.
mgvavb Ki: 2(pq +  eq \r(3)) =  eq \r(3)q + 4p hLb 0 < ( < 2(
4
M.
tan( =  eq \f(5,12) Ges cos( FYvÍK n‡j, cÖgvY Ki †h,  eq \f(p + q,\f(1,q) + \f(p,q)) =  eq \f(51,26)
4
52 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, p = sin( = (  eq \f(1,2) 


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


ev,
sin( = ( sin  eq \f((,6)


ev,
sin( = sin  eq \b(( + \f((,6)) 


ev,
sin( = sin  eq \f(7(,6) 


(
( =  eq \f(7(,6)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, p = sin(, q = cos(

cÖ`Ë mgxKiY, 2(pq +  eq \r(3)) =  eq \r(3)q + 4p


(
2(sin( cos( +  eq \r(3)) =  eq \r(3)cos( + 4sin(

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


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


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


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


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


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

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

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



ev,  sin( = sin  eq \b(p − \f(p,3))



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

( 
wb‡Y©q mgvavb, ( =  eq \f(p,3),  eq \f(2p,3)
eq \o((,M)
†`Iqv Av‡Q, p = sin(



q = cos(

(
 eq \f(p + q, +  eq \f(p,q) ) 
 =  eq \f(sin( + cos(,\f(1,cos() + \f(sin(,cos()) 



=  eq \f(sin( + cos (( (),sec (( () + tan() 

AZtci cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-25 `ªóe¨|

c„ôv-186|
eq \o((((,cÖkœ(53) A =  eq \f(tan( + sec( ( 1,tan( ( sec( + 1) , B =  eq \f(1 + sin(,cos() 

[†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi ( cÖkœ bs 7]
K.
tan 10x = cot 5x n‡j, x Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, A ( B = 0
4
M.
B =  eq \r(3)  n‡j, ( Gi m¤¢ve¨ mKj gvb wbY©q Ki 

†hLv‡b 0( < ( < 360(
4
53 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


tan 10x = cot 5x



ev, tan 10x = tan  eq \b(\f((,2) ( 5x) 


ev, 10x =  eq \f((,2) ( 5x



ev, 15x =  eq \f((,2) 


( x =  eq \f((,30)  (Ans.)

eq \o((,L)
†`Iqv Av‡Q, 

A =  eq \f(tan(  + sec( ( 1,tan( ( sec( + 1) 

=  eq \f((tan( + sec() ( (sec2( ( tan2(),1 ( sec( + tan() 

=  eq \f((sec( + tan() ( (sec( + tan() (sec( ( tan(),1 ( sec( + tan() 

=  eq \f((sec( + tan() (1 ( sec( + tan(),1 ( sec( + tan() 

= sec( + tan(

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

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


( A ( B = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


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

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

= sec( + tan(

Gici, m„Rbkxj 13(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(54) A =  eq \f(tan( + sec( ( 1,tan( ( sec( + 1) Ges B = tan( + sec(

[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 7]
K.
( =  eq \f((,6) n‡j, B Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, A ( B = 0
4
M.
B =  eq \r(3) Ges 0 < ( < 2( n‡j ( Gi m¤¢ve¨ gvb mg~n wbY©q Ki|
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


( =  eq \f((,6)

B 
= tan( + sec(


= tan  eq \f((,6) +  eq \f(1,cos \f((,6))


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


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


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


(
B =  eq \r(3) (Ans.)


eq \o((,L)
A =  eq \f(sec( + tan( ( 1,1 ( sec( + tan()


=  eq \f(sec( + tan( ( 1,sec2( ( tan2( + tan( ( sec()  [( sec2( – tan2( = 1]



=  eq \f(sec( + tan( ( 1,(sec( + tan() (sec( ( tan() ( (sec( ( tan()) 


=  eq \f((sec( + tan( ( 1),(sec( ( tan() (sec( + tan( ( 1))


=  eq \f(1,sec( ( tan()


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


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


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


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


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


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


= sec( + tan(


= tan( + sec(


= B 


( A ( B = 0 (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 13(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(55) cos( =  eq \f(3,5) Ges cosA ( sinA =  eq \r(2) sinA Ges tanB + cotB = 2, B m~²‡KvY|

[dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi ( cÖkœ bs 7]
K.
sin( + tan( + sec( Gi mij gvb wbY©q Ki|
2
L.
sin2B + sec2B =  eq \f(5,2) cÖgvY Ki|
4
M.
†`LvI †h, cotA =  eq \f(1 + tanA,1 ( tanA)
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, cos( =  eq \f(3,5)

mg‡KvYx wÎfzR ABC-G

f‚wg BC = 3, AwZfzR AB = 5


( j¤^ AC =  eq \r(52 ( 32) = 4


GLb,


sin( + tan( + sec(


=  eq \f(AC,AB) +  eq \f(AC,BC) +  eq \f(AB,BC)


=  eq \f(4,5) +  eq \f(4,3) +  eq \f(5,3) [( m~²‡KvY a‡i wb‡q]


=  eq \f(4,5) + 3



=  eq \f(19,5) (Ans.) 
eq \o((,L)
†`Iqv Av‡Q,


tanB + cotB = 2


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


ev,
 eq \f(tan2B + 1,tanB) = 2


ev,
tan2B + 1 = 2tanB


ev,
tan2B ( 2 tanB + 1 = 0


ev,
(tanB ( 1)2 = 0


ev,
tanB ( 1 = 0


ev,
tanB = 1 = tan45(

(
B = 45(

evgcÿ = sin2B + sec2B



= (sin45()2 + (sec45()2 



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



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


( evgcÿ = Wvbcÿ (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


cosA ( sinA =  eq \r(2)sinA


ev,
cosA = ( eq \r(2) + 1) sinA


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

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


ev,
 eq \f(1,tanA) =  eq \f(\r(2) + 1,1) ... ... (i)


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

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

(
 eq \f(1 + tanA,1 ( tanA) = 1 +  eq \r(2) .... (ii)


(i)
†_‡K cvB,  eq \f(1,tanA) =  eq \r(2) + 1


(
cotA =  eq \r(2) + 1 ... ... (iii)


(ii) I (iii) n‡Z, cotA =  eq \f(1 + tanA,1 ( tanA) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(56) O(0, 0) †K›`ªwewkó e„‡Ëi e¨vmva© r| e„‡Ëi cwiwa¯’ P I Q we›`yi `~iZ¡ r| Q we›`yi ¯’vbv¼  eq \b(\r(b2 ( a2)( a) | PQ Pvc †K‡›`ª ( †KvY Drcbœ K‡i| 
[Mft j¨ve‡iUix nvB ¯‹zj, ivRkvnx ( cÖkœ bs 7]
K.
r Gi gvb a, b Gi gva¨‡g cÖKvk Ki|
2
L.
†`LvI †h, ( GKwU aªæe †KvY|
4
M.
 eq \f(\r(b2 ( a2),b) +  eq \f(b,\r(b2 ( a2)) =  eq \f(7,2\r(3))  n‡j ( Gi gvb wbY©q Ki|
4
56 bs cÖ‡kœi mgvavb
eq \o((,K)


( r = OQ



=  eq \r((\r(b2 ( a2) ( 0)2 + (a ( 0)2) 


=  eq \r(b2 ( a2 + a2) 


=  eq \r(b2) 

( r = b
eq \o((,L)
cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-4 `ªóe¨| c„ôv-152
eq \o((,M)
cos( =  eq \f(\r(b2 ( a2),b) 

sec( =  eq \f(b,\r(b2 ( a2)) 

†`Iqv Av‡Q,

 eq \f(\r(b2 ( a2),b) +  eq \f(b,\r(b2 ( a2)) =  eq \f(7,2\r(3)) 

ev, cos( + sec( =  eq \f(7,2\r(3)) 

ev, cos( +  eq \f(1,cos() =  eq \f(7,2\r(3)) 

ev,  eq \f(cos2( + 1,cos() =  eq \f(7,2\r(3)) 

ev, 2 eq \r(3) cos2( + 2 eq \r(3) = 7cos(

ev, 2 eq \r(3) cos2( ( 7cos( + 2 eq \r(3)  = 0


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


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


ev,  eq \b(\r(3) cos( ( 2) 

 eq \b(2cos( ( \r(3)) = 0


cos( =  eq \f(2,\r(3))   MÖnY‡hvM¨ bq; [( cos( ( 1]

( cos( =  eq \f(\r(3),2) = cos eq \b(\f((,6)) 

( ( =  eq \f((,6)  (Ans.)

eq \o((((,cÖkœ(57) M = cos( Ges N = sin(
 
[ivRkvnx K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ivRkvnx ( cÖkœ bs 7]
K.
GKwU PvKv 1.75 wK‡jvwgUvi c_ †h‡Z 40 evi Ny‡i| PvKvwUi e¨vmva© KZ?
2
L.
aM = bN + c n‡j cÖgvY Ki †h, aN + bM = (  eq \r(a2 + b2 ( c2) 
4
M.
2N2 + 3M = 0 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb wbY©q Ki| 
4
57 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-5 `ªóe¨| c„ôv- 157
eq \o((,L)
†`Iqv Av‡Q, M = cos(



N = sin(

Ges aM = bN + c


ev, aM ( bN = c


ev, a cos( ( b sin( = c

ev, (a cos( ( b sin()2 = c2   [eM© K‡i]

ev, a2cos2( ( 2.a cos(.b sin( + b2sin2( = c2

ev, a2(1 ( sin2() ( 2ab cos(sin( + b2(1 ( cos2() = c2

ev, a2 ( a2sin2( ( 2ab cos(sin( + b2 ( b2cos2( = c2

ev, a2 + b2 ( c2 = a2sin2( + 2.a sin(.b cos( + b2cos2(

ev, a2 + b2 ( c2 = (a sin( + b cos()2

ev, (a sin( + b cos()2 = a2 + b2 ( c2

( a sin( + b cos( =   eq \r(a2 + b2 ( c2)

( aN + bM =   eq \r(a2 + b2 ( c2) (cÖgvwYZ)
eq \o((,M) 
†`Iqv Av‡Q, M = cos(



N = sin(

cÖ`Ë mgxKiY, 2N2 + 3M = 0


ev, 2 (1(cos2() + 3 cos( = 0  


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


ev, 2 cos2( ( 3 cos( ( 2 = 0  [Dfqcÿ‡K (–1) Øviv ¸Y K‡i]

ev, 2 cos2 ( ( 4 cos( + cos ( ( 2 = 0


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


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


wKšÍy, cos( ( 2 ( 0  †Kbbv ( 1 ( cos( ( 1


AZGe 2cos( + 1 = 0

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

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

ev, cos( = cos (( (  eq \f((,3) ) = cos (( +  eq \f((,3) ) [kZ©vbymvi 0 < ( < 2(]


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

( ( =  eq \f(2(,3) ,  eq \f(4(,3) , hv 0 < ( < 2( kZ© c~iY K‡i

( wbw`©ó mxgvi g‡a¨ ( Gi m¤¢ve¨ gvbmg~n =  eq \f(2(,3) ,  eq \f(4(,3) (Ans.)

eq \o((((,cÖkœ(58) A = 15 cos2( + 2sin(, †hLv‡b 0 < ( <  eq \f((,2) Ges B = 3sin2( + 5 cos2(, †hLv‡b 0 < ( < 2(

[bIMuv wRjv ¯‹zj, bIMuv ( cÖkœ bs 7]
K.
cÖgvY Ki †h, †iwWqvb †Kvb GKwU aªæe †KvY|
2
L.
A = 7 n‡j, tan( Gi gvb wbY©q Ki|
4
M.
B = 4 n‡j, ( Gi gvb wbY©q Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi ÔcÖwZÁv 4Õ `ªóe¨| c„ôv-152
eq \o((,L)
†`Iqv Av‡Q, A = 15 cos2(( + 2sin ( †hLv‡b 0 <  <  eq \f((,2)


Ges A = 7



15cos2( + 2sin( = 7


ev, 15(1 ( sin2() + 2sin( = 7


ev, 15 ( 15 sin2( + 2sin( = 7


ev, 15sin2( ( 2sin( ( 8 = 0


ev, 15sin2( ( 12sin( + 10sin( ( 8 = 0


ev, (3sin( + 2) (5sin( ( 4) = 0


( sin( =  eq \f((2,3)    ev, sin( =  eq \f(4,5) 

sin( =  eq \f((2,3)  MÖnY‡hvM¨ bq| [( 0 < ( <  eq \f((,2) ]


( sin( =  eq \f(4,5) 



 ( cos( =  eq \r(1 ( sin2()   [0 < ( <  eq \f((,2) ]


=  eq \r(1 ( \f(16,25))   



=  eq \r(\f(25 ( 16,25)) 


=  eq \f(3,5) 

( tan( =  eq \f(sin(,cos() =  eq \f(\f(4,5),\f(3,5)) =  eq \f(4,3)  (Ans.)
eq \o((,M)
†`Iqv Av‡Q, B = 3sin2( + 5cos2(


B = 4


( 3sin2( + 5cos2( = 4


ev, 3(1 ( cos2() + 5cos2( = 4


ev, 3 ( 3cos2( + 5cos2( = 4


ev, 2cos2( = 1


ev, cos2( =  eq \f(1,2) 

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

cos( =  eq \f(1,\r(2))  n‡j, cos( =  eq \f(1,\r(2)) = cos eq \f((,4) , cos eq \b(2( ( \f((,4)) 

( ( =  eq \f((,4) ,  eq \f(7(,4) 

cos( =  eq \f((1,\r(2)) n‡j, cos( = (  eq \f(1,\r(2)) = ( cos eq \f((,4) 

( cos( = cos eq \b(( ( \f((,4)) , cos  eq \b(( + \f((,4)) 

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

( wb‡Y©q mgvavb: ( =  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4)  (Ans.)

eq \o((((,cÖkœ(59) (i) tan( + sec( = m


(ii) 2(sin( . cos( +  eq \r(3)) =  eq \r(3) cos( + 4sin(

[cvebv †Rjv ¯‹zj, cvebv ( cÖkœ bs 7]
K.
sec( ( tan( Gi gvb wbY©q Ki|
2
L.
†`LvI †h, cosec( =  eq \f(m2 + 1,m2 ( 1)
4
M.
(ii) bs mgvavb Ki, hLb 0 < ( < 2(
4
59 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tan( + sec( = m


Avgiv Rvwb, sec2( ( tan2( =1


ev,
(sec( + tan() (sec( ( tan() = 1


ev,
m . (sec( ( tan() = 1


ev,
sec( ( tan( =  eq \f(1,m) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, tan( + sec( = m

ev,  eq \f(sin(,cos() +  eq \f(1,cos() = m  ev,  eq \f(1 + sin(,cos() = m
ev,  eq \f((1 + sin()2,cos2() = m2   [Dfq cÿ‡K eM© K‡i]
ev,  eq \f((1 + sin()2,1 ( sin2() = m2
   [( cos2( = 1 ( sin2(]

ev,  eq \f((1 + sin() (1 + sin(),(1 + sin() (1 ( sin()) = m2 ev,  eq \f(1 + sin(,1 ( sin() = m2 

ev,  eq \f(1 + sin( + 1 – sin(,1 + sin( – 1 + sin() =  eq \f(m2 + 1,m2 – 1)  [†hvRb-we‡qvRb K‡i]
ev,  eq \f(2,2sin() = \f(m2 + 1,m2 – 1) 
ev,  eq \f(1,sin() =  eq \f(m2 + 1,m2 ( 1)
( cosec( =  eq \f(m2 + 1,m2 ( 1) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, 

2(sin( cos( +  eq \r(3)) =  eq \r(3)cos( + 4sin(

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


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


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


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


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


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

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

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



ev,  sin( = sin  eq \b(p − \f(p,3))



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

( 
wb‡Y©q mgvavb, ( =  eq \f(p,3),  eq \f(2p,3)
eq \o((((,cÖkœ(60) (i) 7sin2( + 3cos2( = p

(ii) secA + tanA = x

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 7]
K.
( =  eq \f((,3) n‡j p Gi gvb wbY©q K‡iv|
2
L.
cÖgvY K‡iv †h, sinA =  eq \f(x2 ( 1,x2 + 1)
4
M.
p = 6 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb wbY©q K‡iv|
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

7sin2( + 3cos2( = p


( =  eq \f((,3) n‡j,

7sin2  eq \f((,3) + 3cos2  eq \f((,3) = p


ev, 7 eq \b(sin \f((,3))2 + 3 eq \b(cos \f((,3))2 = p


ev, p = 7 (  eq \b(\f(\r(3),2))2 + 3 eq \b(\f(1,2))2


= 7 (  eq \f(3,4) +  eq \f(3,4)


= 8 (  eq \f(3,4) = 6 (Ans.)
eq \o((,L)
m„Rbkxj 11(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(61) 7 sin2( + 3 cos2( = P

[†gv‡gbv Avjx weÁvb ¯‹zj, wmivRMÄ ( cÖkœ bs 7]
K.
( =  eq \f((,4)  n‡j, P Gi gvb wbY©q Ki|
2
L.
P = 4 n‡j, cÖgvY Ki †h, cot( = (  eq \r(3)
4
M.
P = 6 Ges 0 < ( < 2( n‡j ( Gi m¤¢ve¨ gvb wbY©q Ki|
4
61 bs cÖ‡kœi mgvavb

m„Rbkxj 16 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(62) P = x cos( Ges Q = y sin( †hLb 0 < ( < 2(

[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU ( cÖkœ bs 7]
K.
32(.4(( †K †iwWqv‡b cÖKvk Ki|
2
L.
P + Q = z n‡j cÖgvY Ki †h, xsin( ( ycos( = ( eq \r(x2 + y2 ( z2) 
4
M.
x2 = 3, y2 = 7 Ges P2 + Q2 = 4 n‡j ( Gi gvb wbY©q Ki|
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
32(44((

=  eq \b(32 \f(44,60))( 

=  eq \b(\f(491,15))( 

=  eq \b(\f(491,15 ( 60))( 

=  eq \b(\f(491,900))( 

=  eq \f(491,900) (  eq \f((,180)  †iwWqvb

( 33(44(( = 0.00952 †iwWqvb (cÖvq)
eq \o((,L)
m„Rbkxj-17 Gi (L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj-17 Gi (M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(63) (a) cot( + cosec(  = a (b) 2sinx cosx = sinx

[w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 7]
K.
sin  eq \b(\f(31(,6)) Gi gvb wbY©q Ki|
2
L.
DÏxcK (a) Gi Av‡jv‡K cÖgvY Ki †h, (a2 + 1) cos( = a2 ( 1
4
M.
DÏxcK (b) Gi mgvavb wbY©q Ki| (hLb 0 ( x ( 2()
4
63 bs cÖ‡kœi mgvavb
eq \o((,K)
sin  eq \f(31(,6) = sin  eq \b(5( + \f((,6)) = sin  eq \b(10. \f((,2) + \f((,6))

GLv‡b n = 10 †Rvo msL¨v| ZvB sin AcwiewZ©Z _vK‡e Ges †KvYwUi Ae¯’vb Z…Zxq-PZzf©v‡M d‡j sin Gi wPý FYvÍK n‡e|  



= – sin  eq \f((,6) 


(
sin  eq \b(10. \f((,2) + \f((,6)) = –  eq \f(1,2)

(
wb‡Y©q gvb = –  eq \f(1,2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


cot( + cosec( = a


ev,
 eq \f(cos(,sin() +  eq \f(1,sin() = a


ev,
 eq \f(1 + cos(,sin() = a


ev,
 eq \f((1 + cos()2,sin2() = a2 [Dfqcÿ‡K eM© K‡i]

ev,
 eq \f((1 + cos()2,1 ( cos2() = a2 [( cos2( = 1 ( sin2(]


ev,
 eq \f(1 + cos(,1 ( cos() = a2 


ev,
 eq \f(1 + cos( + 1 ( cos(,1 + cos( ( 1 + cos() =  eq \f(a2 + 1,a2 ( 1) [†hvRb we‡qvRb K‡i]

ev,
 eq \f(2,2cos() =  eq \f(a2 + 1,a2 ( 1)

(
(a2 + 1) cos( = a2 ( 1 (cÖgvwYZ)
eq \o((,M)
2 sinx cosx = sinx


ev,
2 sinx cosx ( sinx = 0


(
sinx (2 cosx ( 1) = 0


nq,
sinx = 0


ev,
sinx = sin0( = sin(( – 0) = sin(2( – 0)



(
x = 0, (, 2(

A_ev, 2 cosx ( 1 = 0 

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

ev,
cosx = cos  eq \f((,3)  = cos eq \b(2( ( \f((,3)) 

ev,
cosx = cos  eq \f((,3)  = cos  eq \f(5(,3)  

(
x =  eq \f((,3) ,   eq \f(5(,3) ; hv mxgv 0 ( x ( 2( Gi g‡a¨ Aew¯’Z

(
wbw`©ó mxgvi g‡a¨ x Gi m¤¢ve¨ gvb mg~n:


0,  eq \f((,3) , (,  eq \f(5(,3) , 2( (Ans.)

eq \o((((,cÖkœ(64) i. tan( =  eq \f(y,x) †hLv‡b ( m~²‡KvY Ges x ( y

ii. tan2( + cot2( = 2 hLb 0 < ( < 2(

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, cve©Zxcyi, w`bvRcyi ( cÖkœ bs 7]
K.
†`LvI †h, sin( =  eq \f(y,\r(x2 + y2))
2
L.
x = 12, y = 5 n‡j,  eq \f(sin( + cos(,sec( + tan() Gi gvb wbY©q Ki|
4
M.
ii. Gi mgxKiY †_‡K ( Gi gvb wbY©q Ki|
4
64 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, tan( =  eq \f(y,x)

wPÎ †_‡K, †h‡nZz ( m~²‡KvY

myZivs sin( =  eq \f(y,\r(x2 + y2)) (†`Lv‡bv n‡jv)
eq \o((,L)
tan( =  eq \f(y,x)   


( tan( =  eq \f(5,12) [x I y Gi gvb ewm‡q]

AwZfzR, r =  eq \r(52 + 122)


=  eq \r(169)


= 13


( sin( =  eq \f(5,13)

cos( =  eq \f(12,13)

Ges sec( =  eq \f(1,cos() =  eq \f(1,\f(12,13)) =  eq \f(13,12)

myZivs  eq \f(sin( + cos(,sec( + tan()


=  eq \f(\f(5,13) + \f(12,13),\f(13,12) + \f(5,12))


=  eq \f(\f(5 + 12,13),\f(13 + 5,12))


=  eq \f(17,13) (  eq \f(12,18)


=  eq \f(17,13) (  eq \f(2,3)


=  eq \f(34,39) (Ans.)

eq \o((,M)
†`Iqv Av‡Q, tan2( + cot2( = 2


ev,
tan2( +  eq \f(1,tan2()= 2



ev,
tan4( +1  = 2 tan2 ( [Dfq cÿ‡K tan2( Øviv ¸Y K‡i ]

ev,
tan4( ( 2 tan2( + 1 = 0


ev,
(tan2( ( 1)2 = 0


ev,
tan2( ( 1 = 0


ev,
tan2 ( = 1


ev,
tan ( = ( 1


GLb, tan ( = 1 wb‡q cvB;

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

ev,
tan( = tan eq \f((,4) = tan eq \f(5(,4)  


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

Avevi, tan( = –1 wb‡q cvB, tan( = – tan eq \f((,4) 

ev,
tan( = tan (( –  eq \f((,4) ) =  tan (2(  –  eq \f((,4) ) (kZ©vbymv‡i)

ev,
tan( = tan eq \f(3(,4) = tan eq \f(7(,4) 

(
( =  eq \f(3(,4) ,  eq \f(7(,4) 

(
wbw`©ó mxgvi g‡a¨ ( Gi m¤¢ve¨ gvbmg~n,  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4) 

(Ans.) 

eq \o((((,cÖkœ(65) P =  eq \f(sin( + cos( ( 1,sin( ( cos( + 1) , Q =  eq \f(cos(,1 + sin() 

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 7]
K.
sin  eq \b(\f(( 25(,6))  Gi gvb wbY©q Ki|
2
L.
†`LvI †h, P = Q
4
M.
hw` Q(1 = eq \r(3) Ges 0 < ( < 2( nq Z‡e ( Gi gvb wbY©q Ki|
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
sin eq \b(( \f(25(,6))

= ( sin  eq \b(\f(25(,6)) 

= (sin  eq \b(4( + \f((,6)) 

= ( sin eq \b(8 . \f((,2) + \f((,6)) 

= ( sin  eq \f((,6) 

= (  eq \f(1,2) (Ans.)
eq \o((,L)
evgcÿ = P =  eq \f(sin( + cos( ( 1,sin( ( cos( + 1)


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


=  eq \f(tan( + 1 ( sec(,tan( ( 1 + sec() =  eq \f(1 ( sec( + tan(,tan( + sec( ( (sec2( ( tan2())


=  eq \f(1 ( sec( + tan(,(tan( + sec() ( (sec( + tan()(sec( ( tan())


=  eq \f(1 ( sec( + tan(,(sec( + tan()(1 ( sec( + tan()) 


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


=  eq \f(1,\f(1 + sin(,cos()) =  eq \f(cos(,1 + sin() = Q = Wvbcÿ

( P = Q (†`Lv‡bv n‡jv)
eq \o((,M)
cÖkœg‡Z, Q(1 =  eq \r(3) 


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


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


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


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


ev, sec( + tan( =  eq \r(3) 

AZtci m„Rbkxj 13(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(66) cot( = ( 1 †hLv‡b ( < ( < 2( Ges sin( =  eq \f(( \r(3),2)
†hLv‡b  eq \f((,2) < ( <  eq \f(3(,2) . 
[eW©vi MvW© cvewjK ¯‹zj G¨vÛ K‡jR, iscyi ( cÖkœ bs 7]
K.
( Ges ( †KvY PZzf©v‡M Aew¯’ZÑ e¨vL¨v Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cot2( + cosec2( = 3 mgxKiY n‡Z ( Gi gvb †ei Ki|
4
M.
GK e¨w³ e„ËvKvi c‡_ NÈvq 5 wK.wg. †e‡M †`Š‡o 36 †m‡K‡Û †h e„ËvKvi c_ AwZµg K‡i Zv †K‡›`ª (( ( () †KvY Drcbœ Ki‡j e„‡Ëi e¨vm wbY©q Ki|
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

cot = ( 1


ev, cot = cot  eq \f(7(,4)

(  =  eq \f(7(,4)

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

ev, sin( = sin  eq \f(4(,3)

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

(  †KvY 4_© PZzf©v‡M Ges ( †KvY 3q PZzf©v‡M Aew¯’Z|
eq \o((,L)
cot2( + cosec2( = 3


ev, cot2( + 1 + cot2( = 3
 


ev, 2cot2(  = 2


ev, cot2(  = 1


ev, cot(  = ( 1


cot(  = 1 wb‡q cvB,

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


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

Avevi, cot( = – 1 †_‡K cvB,

cot( = – cot  eq \f((,4) 

= cot (( –  eq \f((,4) ) = cot(2( –  eq \f((,4) ) 


( ( =  eq \f(3(,4) ,  eq \f(7(,4)  


( cÖ`Ë  eq \f((,2) < ( <  eq \f(3(,2) mxgvi g‡a¨ wb‡Y©q gvb: ( =  eq \f(3(,4) ,  eq \f(5(,4) 
eq \o((,M)
ÔKÕ n‡Z,  =  eq \f(7(,4) Ges ( =  eq \f(4(,3)

(  ( ( =  eq \f(7(,4) (  eq \f(4(,3) =  eq \f(21( ( 16(,12) =  eq \f(5(,12)

( Drcbœ †KvY, ( =  eq \f(5(,12)

e¨vw³i †eM =  eq \f(5 ( 1000,3600) =  eq \f(25,18) wgUvi/†m‡KÛ

( e„ËPv‡ci ˆ`N©¨, S =  eq \f(25,18) ( 36 = 50 wgUvi

Avgiv Rvwb, s = r(

ev, 50 = r  eq \f(5(,12)

( r =  eq \f(50 ( 12,5() =  eq \f(120,()

( D³ e„‡Ëi e¨vm = 2r = 2 (  eq \f(120,() = 76.394 wgUvi (cÖvq) 
(Ans.)
eq \o((((,cÖkœ(67) cot( + cosec( = m GKwU wÎ‡KvYwgwZK mgxKiY|

[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 7]
K.
m =  eq \f(3,2)  n‡j, cot( ( cosec( Gi gvb wbY©q Ki|
2
L.
m = 2 n‡j, †`LvI †h,  eq \f(sin( ( cos( + 1,sin( + cos( ( 1) =  eq \f(1 + sin(,cos()
4
M.
m =  eq \r(3) n‡j, ( Gi gvb wbY©q Ki| †hLv‡b 0 ( ( ( 2(
4
67 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, cosec( + cot( = m


Avgiv Rvwb, cosec2( – cot2( = 1



ev, (cosec( + cot() (cosec( – cot() = 1



ev, m(cosec( – cot() = 1



( cosec( – cot( = eq \f(1,m)

m =  eq \f(3,2)  n‡j cosec( ( cot( =  eq \f(1,)
 =  eq \f(2,3) 

( cot( ( cosec( = (  eq \f(2,3)  (Ans.)

eq \o((,L)
m„Rbkxj 14(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 14(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(68) M = tan(, N = sec( Ges P = sin(

[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix( cÖkœ bs 8]
K.
sinA = (  eq \f(1,\r(2))  n‡j, A Gi gvb KZ?
2
L.
cÖgvY Ki †h, N ( M =  eq \r(\f(1 ( P,1 + P)) 
4
M.
hw` P2N (  eq \f(1,N) = 1 nq Z‡e ( Gi gvb wbY©q Ki| 

†hLv‡b 0 ( ( ( 2(.
4
68 bs cÖ‡kœi mgvavb 
eq \o((,K)
sinA = (  eq \f(1,\r(2)) 


= sin  eq \b(( + \f((,4)) , sin  eq \b(2( ( \f((,4)) 

( A =  eq \f(5(,4),  eq \f(7(,4) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 

M = tan(, N = sec(, P = sin(

( cÖ`Ë ivwk, N ( M =  eq \r(\f(1 ( P,1 + P)) 

ev, sec( ( tan( =  eq \r(\f(1 ( sin(,1 + sin()) 

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



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



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



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




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



= sec( ( tan(



= evgcÿ

(  N ( M =  eq \r(\f(1 ( P,1 + P))  (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 6(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(69) cos2 eq \f((,8) + cos2  eq \f(3(,8)  + cos2  eq \f(5(,8) + cos2  eq \f(7(,8) = 2 Ges 
tanA + cotA =  eq \f(4,\r(3))  `ywU mgxKiY|

[ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix ( cÖkœ bs 7]
K.
30(35(36(( †K †iwWqv‡b cÖKvk Ki|
2
L.
cÖ_g mgxKiYwU cÖgvY Ki|
4
M.
wØZxq mgxKiY n‡Z 0 < A < 2( e¨ewa‡Z A Gi m¤¢ve¨ gvb wbY©q Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K)
30(35(36((

= 30(  eq \b(35 \f(36,60))( 

= 30(  eq \b(\f(178,5))( 

=  eq \b(30 \f(178,5 ( 60))0 

=  eq \f(4589,150) (  eq \f((,180)  †iwWqvb

( 30(35(36(( = 0.5339 †iwWqvb (cÖvq) (Ans.)
eq \o((,L)
evgcÿ = cos2  eq \f((,8) + cos2  eq \f(3(,8) + cos2  eq \f(5(,8) + cos2  eq \f(7(,8) 


= cos2
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= cos2
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3

p

+ cos2  eq \b(\f((,2) + \f((,8)) + cos2 eq \b(\f((,2) + \f(3(,8)) 


= cos2  eq \f((,8) + cos2  eq \f(3(,8) + sin2  eq \f((,8) + sin2  eq \f(3(,8) 


=  eq \b(cos2 \f((,8) + sin2 \f((,8)) +  eq \b(cos2 \f(3(,8) + sin2 \f(3(,8)) 


= 1 + 1 = 2


( cos2  eq \f((,8) + cos2  eq \f(3(,8) + cos2  eq \f(5(,8) + cos2  eq \f(7(,8) = 2 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

tanA + cotA =  eq \f(4,\r(3))

ev,
tanA +   eq \f(1,tanA) =  eq \f(4,\r(3))

ev,
 eq \r(3) tan2A +  eq \r(3) = 4tanA  [(  eq \r(3) tanA Øviv ¸Y K‡i]

ev,
 eq \r(3) tan2A ( 4 tanA +  eq \r(3) = 0


ev,
 eq \r(3) tan2A ( 3 tanA (tanA +  eq \r(3) = 0


ev,
 eq \r(3) tanA (tanA ( eq \r(3) ) ( 1 (tanA (  eq \r(3) ) = 0


ev,
(tanA (  eq \r(3) ) ( eq \r(3) tanA ( 1) = 0


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


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

ev,
tanA = tan eq \f((,3) 
ev, tanA = tan eq \f((,6) 

ev,
tanA = tan eq \f((,3) = tan  eq \b(( + \f((,3)) 


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

ev, tanA = tan eq \f((,6) = tan  eq \b(( + \f((,6)) 


( A =  eq \f((,6) ,  eq \f(7(,6) 

( wb‡Y©q mgvavb, A =  eq \f((,6) ,  eq \f((,3) ,  eq \f(7(,6) ,  eq \f(4(,3)  (Ans.)
eq \o((((,cÖkœ(70) x = cosec(, y = cot(



[bxjdvgvix miKvwi D”P we`¨vjq, bxjdvgvix ( cÖkœ bs 7]
K.
wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ 3 : 4 : 5 n‡j, e„nËg †KvYwUi e„Ëxq gvb wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \f(x ( y + 1,y + x + 1) =  eq \f(1 ( cos(,sin() 
4
M.
x + y =  eq \r(2 + 1)  n‡j ( wbY©q Ki, hLb 0 ( ( ( 2(.
4
70 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, wÎfz‡Ri wZbwU †Kv‡Yi AbycvZ 3 : 4 : 5 

awi, †KvY wZbwU h_vµ‡g 3x, 4x I 5x

( 3x + 4x + 5x = ( [wÎfz‡Ri wZb †Kv‡Yi mgwó 180( ev (c]

ev, 12x = (

( x =  eq \f((,12) 

( e„nËg †KvYwUi e„Ëxq gvb = 5x =  eq \b(5 ( \f((,12))c =  eq \f(5(c,12) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, x = cosec(



y = cot (

(  eq \f(x ( y + 1,y + x + 1) =  eq \f(cosec( ( cot( + 1,cot( + cosec( + 1) 


=  eq \f(cosec( ( cot( + (cosec2( ( cot2(),cot( + cosec( + 1) 


=  eq \f(cosec( ( cot( + (cosec( + cot() (cosec( ( cot(),cot( + cosec( + 1) 


=  eq \f((cosec( ( cot()(1 + cosec( + cot(),cosec( + cot( + 1) 


= cosec( ( cot(


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


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

(  eq \f(x ( y + 1,y + x + 1) =   eq \f(1 ( cos(,sin()  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,  x = cosec(



y = cot(

GLv‡b, x + y =  eq \r(2 + 1)

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

ev, cosec( = eq \r(3) – cot(

ev, cosec2( = 3 – 2eq \r(3) cot( + cot2(

ev, 1 + cot2( – 3 + 2eq \r(3)cot( – cot2( = 0


ev, 2eq \r(3) cot( – 2 = 0


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

ev, cot( = cot eq \f((,3) = cot eq \b(( + \f((,3)) = cot eq \f((,3) = cot eq \f(4(,3)

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

wKš‘ ( = eq \f(4(,3) Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 

( wb‡Y©q mgvavb, ( = eq \f((,3) (Ans.)
eq \o((((,cÖkœ(71) Psin2( + Qcos2( = R 
[Kzwgjøv wRjv ¯‹zj, Kzwgjøv  ( cÖkœ bs 7]
K.
30(20(36(( †K †iwWqv‡b cÖKvk Ki|
2
L.
P = 2, Q = 15 Ges R = 7 n‡j cÖgvY Ki †h, cot( = (  eq \f(\r(5),2\r(2))
4
M.
P = 7, Q = 3, R = 6 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb †ei Ki|
4
71 bs cÖ‡kœi mgvavb
eq \o((,K)
30(20(36(( = 30(  eq \b(20 \f(36,60))(


( eq \b(\f(103,5))(


=  eq \b(30 \f(103,5 ( 60))(


=  eq \b(\f(9103,300))( 



=  eq \f(9103,300) (  eq \f((,180)  eq \b\bc\[(( 1( = \f((c,180))


= 0.5296c (cÖvq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P = 2, Q = 15 Ges R = 7


( 2sin2( + 15cos2( = 7


ev, 2sin2( + 15(1 ( sin2() = 7


ev, 2sin2( + 15 ( 15sin2( = 7


ev, ( 13 sin2( = ( 8


ev, sin2( =  eq \f(8,13)

( cos2( = 1 ( sin2( = 1 (  eq \f(8,13) =  eq \f(5,13)

( cot2( =  eq \f(cos2(,sin2() =  eq \f(\f(5,13),\f(8,13)) =  eq \f(5,8)

( cot( = (  eq \r(\f(5,8)) = (  eq \f(\r(5),2\r(2)) (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(72) (i) tanA =  eq \f(5,12) ; tanA I sinA wecixZ wPý wewkó|
(ii) (PQR G (Q = 90(, (PRQ = (
 eq \f(PQ,PR) = a Ges  eq \f(QR,PR) = b


[beve dqRy‡bœQv miKvwi evwjKv D”P we`¨vjq, Kzwgjøv ( cÖkœ bs 7]
K.
sinB + cosB = 1 n‡j, cÖgvY Ki †h, sinB ( cosB = ( 1.
2
L.
 eq \f(sin(( A) + cotA,sec(( A) ( cosecA) Gi gvb wbY©q Ki|
4
M.
 eq \f(b2,a2) +  eq \f(1,a2) =  eq \f(5,3) n‡j ( Gi gvb wbY©q Ki †hLv‡b, 0 < ( < 2(.
4
72 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, sinB + cosB = 1



ev, sin2B + cos2B + 2sinB cosB = 12 [eM© K‡i]


ev, 1 + 2sinB cosB = 1



ev, 2sinB cosB = 1 ( 1



( sinB cosB = 0


GLb, (sinB ( cosB)2 = sin2B + cos2B ( 2sinB. cosB



ev, (sinB ( cosB)2 = 1 ( 2.0 = 1 [gvb ewm‡q]


( sinB ( cosB = ( 1 (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, tanA =  eq \f(5,12) Ges tanA I sinA wecixZ wPý wewk÷ nIqvq A †Kv‡Yi Ae¯’vb Z…Zxq PZzf©v‡M|

A_©vr, tanA =  eq \f(( 5,( 12) =  eq \f(5,12)

(ABC n‡Z, AC =  eq \r((( 12)2 + (( 5)2) = 13


GLb, sinA =  eq \f(( 5,13) ( cosecA = (  eq \f(13,5) 


( cosA = (  eq \f(12,13)  ( secA = (  eq \f(13,12)

Ges cotA =  eq \f(12,5)

GLb,  eq \f(sin(( A) + cotA,sec(( A) ( cosecA) =  eq \f(( sinA + cotA,secA ( cosecA)


=  eq \f(( \b(( \f(5,13)) + \f(12,5),( \f(13,12) ( \b(( \f(13,5)))   [gvb ewm‡q]


=  eq \f(\f(5,13) + \f(12,5),\f(13,5) ( \f(13,12))


=  eq \f(\f(181,65),\f(91,60))


=  eq \f(181,65) (  eq \f(60,91)


=  eq \f(2172,1183) (Ans.)

eq \o((,M)
(ii) Gi eY©bvbyhvqx,

GLb,  eq \f(PQ,PR) = sin( = a Ges  eq \f(QR,PR) = cos( = b


†`Iqv Av‡Q,  eq \f(b2,a2) +  eq \f(1,a2) =  eq \f(5,3) 



ev,  eq \f(b2 + 1,a2) =  eq \f(5,3)


ev, 3(b2 + 1) = 5a2


ev, 3(cos2( + 1) = 5sin2(


ev, 3cos2( + 3 = 5(1 ( cos2()



ev, 3cos2( + 3 = 5 ( 5cos2(


ev, 8cos2( = 2



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


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

nq, cos( =  eq \f(1,2)
A_ev, cos( = (  eq \f(1,2)

ev, cos( = cos  eq \f((,3) = cos  eq \f(5(,3)

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

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

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

( wb‡Y©q mgvavb, ( =  eq \f((,3) ,  eq \f(2(,3) ,  eq \f(4(,3) ,  eq \f(5(,3) (Ans.)
eq \o((((,cÖkœ(73) tanA + secA =  eq \f(p,q) Ges R = sec( + tan(

[Kzwgjøv gWvY© nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 7]
K.
tan  eq \b(\f(( 11(,6))  Gi gvb wbY©q Ki|
2
L.
†`LvI †h, cosA =  eq \f(2pq,p2 + q2) 
4
M.
( Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki hLb R =  eq \r(3)  Ges 0 < ( < 2(
4
73 bs cÖ‡kœi mgvavb
eq \o((,K)
tan  eq \b(\f(( 11(,6)) 

= ( tan  eq \f(11(,6) 

= ( tan  eq \b(4 ( \f((,2) ( \f((,6)) 

= (  EQ \B(( tan \F((,6)) 

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


tanA + secA =  eq \f(p,q) 


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


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


ev, q sinA + q = p cosA



ev, qsinA = pcosA ( q



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


ev, sin2A =  eq \f(p2cos2A ( 2pq cosA + q2,q2) 


ev, 1 ( cos2A =  eq \f(p2cos2A ( 2pq cosA + q2,q2) 


ev, q2 ( q2cos2A = p2cos2A ( 2pq cosA + q2


ev, q2 ( q2 + 2pq cosA = p2cos2A + q2cos2A



ev, 2pq cosA = (p2 + q2) cos2A



ev,  eq \f(cos2A,cosA) =  eq \f(2pq,p2 + q2) 


( cosA =  eq \f(2pq,p2 + q2)    [( cosA ( 0]  (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 25(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(74) a cos( ( bsin( = c †hLv‡b a, b, c aªæeK|


[mv‡eiv †mvenvb miKvwi evwjKv D”P we`¨vjq, eªvþYevwoqv ( cÖkœ bs 7]
K.
cÖgvY Ki †h, Ò†iwWqvb GKwU aªæe †KvYÓ
2
L.
cÖgvY Ki †h, asin( + bcos( = (  eq \r(a2 + b2 ( c2) |
4
M.
a = 1, b = (1 Ges c =  eq \r(2) n‡j, mgxKiYwUi mgvavb Ki| 

†hLv‡b 0 < ( < 2(|
4
74 bs cÖ‡kœi mgvavb 
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi cÖwZÁv-4 `ªóe¨| c„ôv 152
eq \o((,L)
m„Rbkxj 24(L) bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, a = 1, b = (1, c =  eq \r(2)

GLb, cÖ`Ë mgxKiY a cos( ( bsin( = c

ev, cos( + sin( =  eq \r(2)  [a, b, c Gi gvb ewm‡q]

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

ev, cos2 ( = 2 ( 2 eq \r(2) sin( + sin2(  [eM© K‡i]

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

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


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


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


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


( sin( = sin eq \f((,4) , sin  eq \b(( ( \f((,4)) 

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

wKš‘ ( =  eq \f(3(,4)  Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|

( ( =  eq \f((,4)  (Ans.)
eq \o((((,cÖkœ(75) P =  eq \f(sin( ( cos( + 1,sin( ( 1 + cos() Ges M = sec( + tan(

[gvZ…cxV miKvwi evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 7]
K.
c„w_exi e¨vmva© 6440 wK.wg.| c„w_exi Dc‡ii †h `yBwU ¯’vb †K‡›`ª 8( †KvY Drcbœ K‡i, Zv‡`i ga¨eZx© `~iZ¡ wbY©q Ki|
2
L.
cÖgvY Ki †h, P =  eq \f(1 + sin(,cos()
4
M.
M =  eq \r(3) n‡j, ( Gi gvb wbY©q Ki| †hLv‡b 0( < ( < 2(
4
75 bs cÖ‡kœi mgvavb
eq \o((,K)
c„w_exi e¨vmva©, r = 6440 wK.wg.

c„w_exi †K‡›`ª Drcbœ †KvY, ( = 8(


= 8 (  eq \f((c,180)


=  eq \f(2(,45) †iwWqvb

(¯’vb `ywUi `~iZ¡, S = r(


= 6440 (  eq \f(2(,45) wK.wg.


= 899.19 wK.wg. (cÖvq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, P =  eq \f(sin( – cos( + 1,sin( + cos( – 1) 



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



=  eq \f(tan( – 1 + sec(,tan( + 1 – sec() 



=  eq \f(tan( + sec( – (sec2( – tan2(),1 – sec( + tan() 



=  eq \f(sec( + tan( – (sec( + tan()(sec( – tan(),1 – sec( + tan() 



=  eq \f((sec( + tan() (1 − sec( + tan(),1 − sec( + tan()


= sec( + tan(


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

( P =  eq \f(1 + sin(,cos() (†`Lv‡bv n‡jv) 
eq \o((,M)
†`Iqv Av‡Q, M = sec( + tan( 


kZ©g‡Z, M =  eq \r(3) 


( sec( + tan( =  eq \r(3) 


ev, sec( =  eq \r(3) – tan( 


ev, sec2( = ( eq \r(3) – tan()2 [eM© K‡i] 

ev, 1 + tan2( = 3 ( 2 eq \r(3)tan( + tan2( 


ev, 2 eq \r(3) tan( = 3 + tan2( – 1 – tan2( 


ev, 2 eq \r(3) tan( = 2    

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

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


ev, tan( = tan eq \f((,6), tan eq \b(( + \f((,6)) [( 0 < ( < 2(] 


ev, tan( = tan eq \f((,6), tan eq \f(7(,6) 


( ( =  eq \f((,6),  eq \f(7(,6)
(
wKš‘ ( =  eq \f(7(,6) MÖnY‡hvM¨ bq| KviY ( =  eq \f(7(,6) Gi cÖ`Ë mgxKiYwU wm× nq bv| 
(
wb‡Y©q  gvb ( =  eq \f((,6)  (Ans.)
eq \o((((,cÖkœ(76) p = sin( Ges q = cos(
[†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx ( cÖkœ bs 7]
K.
tan10x =cot5x n‡j x Gi gvb wbY©q Ki| (0 < x < 10()
2
L.
†`LvI †h,  eq \f(p + 1 – q,p – 1 + q)  =  eq \f(q,1–p) 
4
M.
q – p =  eq \r(2)p  n‡j †`LvI †h,  eq \f(1,p)  = 2 eq \r(2)q 
4
76 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, tan10x = cot5x 



ev, tan10x = tan(90( – 5x) 



ev, 10x = 90( – 5x 



ev, 10x + 5x = 90( 



ev, 15x = 90( 



( x = 6( (Ans.)

eq \o((,L)
†`Iqv Av‡Q, p = sin( Ges q = cos(

Zvn‡j, evgcÿ  =   eq \f(p + 1 – q,p – 1 + q)  


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


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



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



=  eq \f(tan( – 1 + sec(,tan( + 1 – sec() 



=  eq \f(tan( + sec( – (sec2( – tan2(),1 – sec( + tan() 



=  eq \f(sec( + tan( – (sec( + tan()(sec( – tan(),1 – sec( + tan() 



=  eq \f((sec( + tan() (1 − sec( + tan(),1 − sec( + tan()


= sec( + tan(


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


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


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


=  eq \f(1 – sin2(,cos((1 – sin()) 


=  eq \f(cos2(,cos((1 – sin()) 


=  eq \f(cos(, 1 – sin() 


=  eq \f(q, 1 – p)  (†`Lv‡bv n‡jv)


eq \o((,M) †`Iqv Av‡Q, p = sin( Ges q = cos(

Avevi, q – p  =  eq \r(2) p


( cos( – sin( =  eq \r(2) sin(

ev, 
cot( ( 1 =  eq \r(2)   [Dfqcÿ‡K sin( Øviv fvM K‡i]

ev, 
cot( = 1 +  eq \r(2) ... ... ... (i)


ev, 
cot2( =  eq \b(1 + \r(2))2

ev, 
cosec2( ( 1 = 1 + 2 + 2 eq \r(2)

( 
cosec2( = 4 + 2 eq \r(2) ... ... ... (ii)


Avevi, (i) bs n‡Z,

cot( = 1 +  eq \r(2)

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

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

ev, 
tan( =  eq \f(1 ( \r(2),1 ( \b(\r(2))2)

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


ev,
tan2( = ( eq \r(2) ( 1)2   [eM© K‡i] 

ev,
tan2( = 2 ( 2 eq \r(2) + 1


ev, 
tan2( = 3 ( 2 eq \r(2) 

ev, 
sec2( ( 1 = 3 ( 2 eq \r(2)

( 
sec2( = 4 ( 2 eq \r(2) ... ... ... (iii)


(ii) I (iii) bs ¸Y Kwi,

cosec2(.sec2( =  eq \b(4 + 2\r(2))

 eq \b(4 ( 2\r(2))

ev, 
cosec2(.sce2( = 16 (  eq \b(2\r(2))2

ev, 
cosec2(.sec2( = 8


ev, 
cosec2( = 4 ( 2 ( cos2(

ev,
cosec2( = (2 eq \r(2) cos()2


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


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

ev, 
 eq \f(1,p)  = 2 eq \r(2) q
(cÖgvwYZ)
eq \o((((,cÖkœ(77)

[†dbx miKvix cvBjU D”P we`¨vjq, †dbx  ( cÖkœ bs 7]
K.
wP‡Î ABC GKwU e„ËvKvi PvKv Ges PvKvwUi AB Pv‡ci ˆ`N©¨ 25 †m.wg. n‡j ( = KZ? PvKvwU 1 evi Ny‡i KZ wgUvi `~iZ¡ AwZµg Ki‡e?
2
L.
ABC PvKvwU cÖwZ †m‡K‡Û 5 evi AvewZ©Z n‡j PvKvwUi MwZ‡eM N›Uvq KZ n‡e?
4
M.
wP‡Î (BOD n‡j sin( Gi gvb e¨envi K‡i cÖgvY Ki †h, tan( + sec( = x.
4
77 bs cÖ‡kœi mgvavb
eq \o((,K)
g‡b Kwi, PvKvwUi AB Pv‡ci ˆ`N©¨, s = 25 †m.wg.

wPÎ n‡Z cvB, e¨vmva©, r = OB =  eq \f(AC,2) =  eq \f(25,2) †m.wg.

myZivs Avgiv Rvwb, s = r(  ev, ( =  eq \f(s,r) 

(
( =  eq \f(25,\f(25,2))  = 2 †iwWqvb

PvKvwU 1 evi Ny‡i Zvi cwiwai mgvb c_ AwZµg Ki‡e| 

(
PvKvi cwiwa = 2(r †m. wg.



= 2(  eq \f(25,2) = 25( †m.wg.  (Ans.)
eq \o((,L)
1 NÈv = 60 wgwbU = 60 ( 60 †m‡KÛ = 3600 †m‡KÛ

ABC PvKvwU 1 †m‡K‡Û AvewZ©Z nq 5 evi

(
PvKvwU 1 NÈvq AvewZ©Z n‡e = (3600 ( 5) evi



= 18000 evi

(
PvKvwU 1 NÈvq `~iZ¡ AwZµg Ki‡e 


= 18000 ( 25( †m.wg.   [ÔKÕ n‡Z]


= 1413720 †m.wg.


= 14137.2 wg.


= 14.137 wK.wg. (cÖvq)

( PvKvwUi MwZ‡eM N›Uvq 14.137 wK.wg. (cÖvq)
eq \o((,M)
wPÎ n‡Z cvB, sin( =  eq \f(BD,BO)

ev,
sin ( =  eq \f(x2 ( 1,x2 + 1)

ev,
 eq \f(sin( + 1,sin( ( 1) =  eq \f(x2 ( 1 + x2 + 1,x2 ( 1 ( x2 ( 1) [†hvRb-we‡qvRb K‡i]

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


ev,  eq \f(1 + sin(,1 ( sin() = x2

ev,
 eq \f((1 + sin()(1 + sin(),(1 − sin()(1 + sin()) = x2


ev,  eq \f((1 + sin()2,1 ( sin2() = x2

ev,
(,cos() eq \b()
2 = x2


ev,  eq \f(1 + sin(,cos() = x


ev,
 eq \f(1,cos() +  eq \f(sin(,cos() = x


(
tan( + sec( = x (cÖgvwYZ)
eq \o((((,cÖkœ(78) P =  eq \f(sin( ( cos( + 1,sin( + cos( ( 1) Ges Q = sec( + tan(

[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 7]
K.
tan 10x = cot 5x n‡j x Gi gvb wbY©q Ki|
2
L.
†`LvI †h, P = Q
4
M.
Q =  eq \r(3) n‡j ( Gi gvb wbY©q Ki †hLv‡b, 0 < ( < 2(
4
78 bs cÖ‡kœi mgvavb

m„Rbkxj 25bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(79) 



[Wv: Lv¯ÍMxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
22(30( †K †iwWqv‡b cÖKvk Ki|
2
L.
x + 1 = z eq \r(1 ( x2) n‡j, †`LvI †h, sin( =  eq \f(z2 ( 1,z2 + 1) 
4
M.
x +  eq \r(1 ( x2) =  eq \r(2) n‡j, †`LvI †h, sin3( = 3sin( ( 4sin3(
4
79 bs cÖ‡kœi mgvavb 
eq \o((,K)
22(30( =  eq \b(22\f(30,60))( =  eq \b(22\f(1,2))( =  eq \b(\f(45,2))( 


=  eq \f(45,2) (  eq \f((,180) = 0.3927 †iwWqvb (Ans.)
eq \o((,L)
wP‡Îi wÎfzR †_‡K cvB,

AC =  eq \r(12 ( x2) 


=  eq \r(1 ( x2) 

tan( =  eq \f(AB,AC) =  eq \f(x,\r(1 ( x2)) 

sec( =  eq \f(BC,AC) =  eq \f(1,\r(1 ( x2)) 

†`Iqv Av‡Q, x + 1 = z eq \r(1 ( x2)

ev,  eq \f(x + 1,\r(1 ( x2)) = z

ev,  eq \f(x,\r(1 ( x2))  +  eq \f(1,\r(1 ( x2)) = z

ev, tan( + sec( = z

ev,  eq \f(sin(,cos() +  eq \f(1,cos() = z


ev,  eq \f(1 + sin(,cos() =z


ev,  eq \f((1 + sin()2,cos2() = z2

ev,  eq \f((1 + sin()2,1 ( sin2() = z2

ev,  eq \f(1 + sin(,1 ( sin() = z2

ev,  eq \f(1 + sin( ( 1 + sin(,1 + sin( + 1 ( sin() =  eq \f(z2 ( 1,z2 + 1) 

ev,  eq \f(2sin(,2) =  eq \f(z2 ( 1,z2 + 1) 

( sin( =  eq \f(z2 ( 1,z2 + 1)  (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,

x +  eq \r(1 ( x2) =  eq \r(2)

(  eq \f(x,1) +  eq \f(\r(1 ( x2),1) =  eq \r(2)

ev, sin( + cos( =  eq \r(2) [ÔLÕ Gi wPÎ n‡Z]

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

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

ev, ( eq \r(2)cos()2 ( 2.  eq \r(2)cos(.1 + 12 = 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 \r(2) eq \f(1, ) 
= cos  eq \f((,4) , cos  eq \b(2( ( \f((,4))

( ( =  eq \f((,4) ,  eq \f(7(,4)

wKš‘  eq \f(7(,4) mgvavbwU mgxKiY‡K wm× K‡i bv|

( ( =  eq \f((,4)

GLb, LHS = sin3(



= sin  eq \f(3(,4) 



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

RHS = 3sin( ( 4sin3(


= 3sin  eq \f((,4) ( 4 eq \b(sin \f((,4))3 


= 3.  eq \f(1,\r(2))  ( 4.  eq \b(\f(1,\r(2)))3 


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

( LHS = RHS (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(80) wP‡Î AB = BC; AD = CD Ges ABCD e„ËwUi e¨vmva©  eq \f(1,\r(2)) cm


[B¯úvnvbx cvewjK ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 7]
K.
(B I (D †Kv‡Yi cwigvc e„Ëxq GK‡K wbY©q Ki|
2
L.
cÖgvY Ki †h, cosA + cosB + cosC + cosD = 0
4
M.
ABCD PZzfz©RwU †Kvb ai‡bi? sec( + tan( Gi gvb wbY©q Ki|
4
80 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, Aa©e„Ë¯’ †KvY = GK mg‡KvY

( (B =  eq \f((,2) , (D =  eq \f((,2) 
eq \o((,L)
wPÎ †_‡K cvB,

(B =  eq \f((,2) , (D =  eq \f((,2)   [( Aa©e„Ë¯’ †KvY = GK mg‡KvY]

Avevi, ABCD e„Ë¯’ PZzfz©‡Ri wecixZ †KvYØ‡qi mgwó `yB mg‡KvY

( (A + (C = 180(

A_©vr (C = 180( ( (A


evgcÿ = cosA + cosB + cosC + cosD



= cosA + cos eq \f((,2) + cos(180( ( A) + cos eq \f((,2) 


= cosA + 0 ( cosA + 0



= 0 


= Wvbcÿ

( cosA + cosB + cosC + cosD = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


AB ( BC Ges AB = BC


Avevi, AD ( DC Ges AD = CD


myZivs ABCD PZzfz©RwU GKwU eM©|

GLb, ABCD e‡M©i AC KY© nj e„‡Ëi e¨vm|

( AC = 2 (  eq \f(1,\r(2))    [( e„‡Ëi e¨vmva© =  eq \f(1,\r(2)) cm]



=  eq \r(2) cm


cx_v‡Mviv‡mi Dccv`¨ Abyhvqx,


AB2 + BC2 = AC2


ev, AB2 + AB2 =  eq \b(\r(2))2 


ev, 2AB2 = 2



ev, AB2 = 1


( AB = BC = 1


( sec( + tan( =  eq \f(AC,BC) +  eq \f(AB,BC) 


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


=  eq \r(2) + 1 (Ans.)
eq \o((((,cÖkœ(81) P = sec( ( tan(; Q = cos  eq \b(( \f(31(,6))

[miKvwi gymwjg D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 8]
K.
Q Gi gvb wbY©q Ki|
2
L.
P = y n‡j †`LvI †h, sin( =  eq \f(1 ( y2,1 + y2)
4
M.
P =  eq \f(1,\r(3)) n‡j ( Gi m¤¢ve¨ gvb wbY©q Ki (O < ( < 2()
4
81 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


Q = cos  eq \b(( \f(31(,6))



= cos  eq \b(\f(31(,6))  [( cos ((() = cos(]




= cos  eq \b(5( + \f((,6))



= cos  eq \b(10 ( \f((,2) + \f((,6))



= ( cos  eq \f((,6)



=  eq \f((\r(3),2) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, p = y


ev,
sec( ( tan( = y


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


ev,
 eq \f((1 ( sin()2,cos2() = y2 


ev,
 eq \f((1 ( sin()2,1 ( sin2() = y2 


ev,
 eq \f(1 ( sin(,1 + sin() = y2 


ev,
 eq \f(1 + sin(,1 ( sin() =  eq \f(1,y2)

ev,
 eq \f(1 + sin( ( 1 + sin(,1 + sin( + 1 ( sin() =  eq \f(1 ( y2,1 + y2)     [we‡qvRb †hvRb K‡i]

ev,
 eq \f(2sin(,2) =  eq \f(1 ( y2,1 + y2)

(
sin( =  eq \f(1 ( y2,1 + y2)   (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, p =  eq \f(1,\r(3))

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

ev,
 eq \r(3) sec( =  eq \r(3) tan( + 1


ev,
3 sec2( = 3tan2( + 2 eq \r(3) tan( + 1


ev,
3(1 + tan2() = 3tan2( + 2 eq \r(3) tan( + 1


ev,
3 + 3 tan2( = 3tan2( + 2 eq \r(3)tan( + 1


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

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

ev,
tan( = tan eq \f((,6) = tan  eq \b(( + \f((,6)) [( 0 < ( < 2(]


ev,
tan( = tan  eq \f((,6) = tan  eq \f(7(,6)

(
( =  eq \f((,6) ,  eq \f(7(,6) 


( wKš‘ ( =  eq \f(7(,6) MÖnY‡hvM¨ bq KiY, ( =  eq \f(7(,6) Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv|

( wb‡Y©q gvb, ( =  eq \f((,6) (Ans.) 


eq \o((((,cÖkœ(82) 1 + cos( = x sin( †hLv‡b ( m~²‡KvY|

[nvRx gynv¤§` gnwmb miKvix D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
cÖgvY Ki †h, sinA + cosA > 1 †hLv‡b A m~²‡KvY|
2
L.
†`LvI †h, sin( =  eq \f(2x,1 + x2)
4
M.
 eq \f(2x,1 + x2) +  eq \f(x2 ( 1,x2 + 1) =  eq \r(2) n‡j ( Gi gvb wbY©q Ki hw` 2( < ( < 4( nq|
4
82 bs cÖ‡kœi mgvavb
eq \o((,K)



g‡b Kwi, (XOY GKwU m~²‡KvY|

OY evû‡Z †h‡Kv‡bv we›`y Q wbB|

Q †_‡K OX evû ch©šÍ QM j¤^ Uvwb|

GLb, (OQM G sinA =  eq \f(QM,OQ)  Ges cosA =  eq \f(OM,OQ) 

Avevi, (OMQ G QM + OM > OQ [wÎfz‡Ri †h‡Kv‡bv `yB evûi mgwó Z…Zxq evû A‡cÿv e„nËi]

ev,
 eq \f(QM,OQ)  +  eq \f(OM,OQ)  > 1

ev,
sinA + cosA > 1


( sinA + cosA > 1 (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, 1 + cos( = x sin(

ev,
 eq \f(1 + cos(,sin() = x


ev,
 eq \f((1 + cos)2,sin2)  = x2   [Dfqcÿ‡K eM© K‡i]

ev,
 eq \f((1 + cos) (1 + cos),1 ( cos2)  = x2

ev,
 eq \f((1 + cos) (1 + cos),(1 ( cos) (1 + cos))  = x2

ev,
 eq \f(1 + cos,1 ( cos)  = x2

ev,
 eq \f(1 + cos + 1 ( cos,1 + cos ( 1 + cos)  =  eq \f(x2 + 1,x2 ( 1)  [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2,2 cos)  =  eq \f(x2 + 1,x2 ( 1) 

ev,
cos =  eq \f(x2 ( 1,x2 + 1) 

ev,
cos2 =  eq \f((x2 ( 1)2,(x2 + 1)2) 

ev,
1 ( sin2 =  eq \f(x4 ( 2x2 + 1,x4 + 2x2 + 1) 

ev,
1 (  eq \f(x4 ( 2x2 + 1,x4 + 2x2 + 1)  = sin2

ev,
sin2 =  eq \f(x4 + 2x2 + 1 ( x4 + 2x2 ( 1,x4 + 2x2 + 1) 

ev,
sin2 =  eq \f(4x2,(x2 + 1)2) 

(
sin =  eq \f(2x,x2 + 1)  [eM©g~j K‡i] (cÖgvwYZ)
eq \o((,M)
ÔLÕ n‡Z,  eq \f(2x,1 + x2) = sin(



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

GLb,  eq \f(2x,1 + x2) +  eq \f(x2 ( 1,x2 + 1) =  eq \r(2)

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

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

ev,
sin2( = ( eq \r(2))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()2 ( 2. eq \r(2) cos(.1 + 12 = 0

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

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

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

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

(
cos( = cos  eq \f((,4)  = cos  eq \b(2( + \f((,4)) , cos  eq \b(4( ( \f((,4)) 

(
( =  eq \f(9(,4) ,  eq \f(15(,4) (Ans.)
eq \o((((,cÖkœ(83) p = sin( Ges q = cos(

[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 7]
K.
tan 10x = cot 5x n‡j, x Gi gvb wbY©q Ki|
2
L.
mgvavb Ki : 2(pq +  eq \r(3)) =  eq \r(3)q + 4p, hLb 0 < ( < 2(
4
M.
tan( =  eq \f(5,3) Ges cos( FYvÍK n‡j,  eq \f(p + q,\f(1,q) + \f(p,q)) Gi gvb wbY©q Ki|
4
83 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 25(K)bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, p = sin(, q = cos(

cÖ`Ë mgxKiY, 2(pq +  eq \r(3)) =  eq \r(3)q + 4p


(
2(sin( cos( +  eq \r(3)) =  eq \r(3)cos( + 4sin(

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


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


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


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


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


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

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

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



ev,  sin( = sin  eq \b(p − \f(p,3))



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

( 
wb‡Y©q mgvavb, ( =  eq \f(p,3),  eq \f(2p,3)
eq \o((,M)
†`Iqv Av‡Q, tan( =  eq \f(5,3)

cos( FYvÍK nIqvq ( †Kv‡Yi Ae¯’vb Z…Zxq PZzf©v‡M|


tan( =  eq \f(y,x) =  eq \f(5,3)

(
x = 3, y = 5


(
r =  eq \r((3)2 + (5)2) =  eq \r(34)

(
sin( = (  eq \f(y,r) = (  eq \f(5,\r(34))


cos( = (  eq \f(x,r) = (  eq \f(4,\r(34))

(
sec( =  eq \f(1,cos() = (  eq \f(\r(34),3)

GLb cÖ`Ë ivwk =  eq \f(p + q,\f(1,q) + \f(p,q)) 



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



=  eq \f(sin( + cos(,sec( + tan()



=  eq \f(( \f(5,\r(34)) ( \f(3,\r(34)),( \f(\r(34),3) + \f(5,3))



=  eq \f(( \f(8,\r(34)),\f(( \r(34) + 5,3))



= (  eq \f(8,\r(34)) (  eq \f(3,( \r(34) + 5)



= (  eq \f(24,(34 + 5\r(34))



=  eq \f(24,34 ( 5\r(34)) (Ans.)

eq \o((((,cÖkœ(84) P = 15cos2( + 2sin( Ges Q = tan(

[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 7]
K.
GKwU wÎfz‡Ri †KvY¸‡jv mgvšÍi †kÖwYfz³ Ges e„nËi †KvYwU ÿz`ªZi †KvYwUi wZb¸Y| e„nËi †KvYwU‡K †iwWqv‡b cÖKvk Ki|
2
L.
P = 7 Ges 0 < ​( < ( n‡j cot( Gi gvb wbY©q Ki|
4
M.
Q =  eq \f(5,12) Ges cos( FYvÍK n‡j cÖgvY Ki †h, 

 eq \f(sin( + cos(((),sec((() + tan() =  eq \f(51,26)
4
84 bs cÖ‡kœi mgvavb
eq \o((,K)
g‡b Kwi,  wÎfzRwUi ÿz`ªZg †KvY x †iwWqvb
Ges wÎfzRwUi e„nËg †KvY 2x †iwWqvb
†h‡nZy †KvY¸‡jv mgvšÍi †kÖwYfz³,
ZvB Aci †KvYwU =  eq \f(x + 2x,2) †iwWqvb =  eq \f(3x,2) †iwWqvb
Avgiv Rvwb, 
wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY ev 180( ev ( †iwWqvb|
cÖkœg‡Z, x +  eq \f(3x,2) + 2x = (

ev,  eq \f(2x + 3x + 4x,2) = (

ev, 9x = 2(
( x =  eq \f(2(,9) †iwWqvb
( wÎfzRwUi e„nËg †KvY, 2x = 2 (  eq \f(2(,9) =  eq \f(4(,9) †iwWqvb (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, 15cos2( + 2sin( = 7

ev, 15(1 – sin2() + 2sin( = 7


ev, 15 – 15sin2( + 2sin( = 7


ev, 15sin2( – 2sin( – 8 = 0


ev, 15sin2( – 12sin( + 10sin( – 8 = 0


ev, 15sin2( + 10sin( – 12sin( – 8 = 0


ev, 5sin( (3sin( + 2) – 4(3sin( + 2) = 0


ev, (3sin( + 2)(5sin( – 4) = 0


nq, 3sin( + 2 = 0
A_ev, 5sin( – 4 = 0


ev, sin( = – eq \f(2,3)
ev, sin( = eq \f(4,5)

[(0 < ( < (, ZvB GwU MÖnY‡hvM¨ bq]
( cos2( = 1 – sin2(





= 1 – eq \f(16,25) = eq \f(9,25)




( cos( = eq \f(3,5) [( 0 < ( < (]



( cot( = eq \f(cos(,sin() = eq \f(\f(3,5),\f(4,5)) = eq \f(3,4) 



( wb‡Y©q gvb: eq \f(3,4) (Ans.)
eq \o((,M)  
cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-25 `ªóe¨| c„ôv-186
eq \o((((,cÖkœ(85) `„k¨Kí-1: tan( + sec( = x

`„k¨Kí-2: p cos( ( q sin( = r

[ev›`ievb K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ev›`ievb ( cÖkœ bs 7]
K.
wPÎmn †iwWqvb †Kv‡Yi msÁv `vI|
2
L.
`„k¨Kí-1 Gi Av‡jv‡K cÖgvY Ki †h, cosec( =  eq \f(x2 + 1,x2 (1)
4
M.
p = q = r = 1 n‡j `„k¨Kí-2 Gi Av‡jv‡K ( Gi gvb wbY©q Ki| hLb 0 ( ( ( 2(
4
85 bs cÖ‡kœi mgvavb
eq \o((,K)
†iwWqvb: †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb †KvY e‡j| 


wP‡Î PQR e„‡Ëi †K›`ª O, e„‡Ëi e¨vmva© OP = r Ges e¨vmv‡a©i mgvb Pvc PQ| PQ Pvc †K›`ª O †Z (POQ Drcbœ K‡i‡Q| D³ †Kv‡Yi cwigvYB GK †iwWqvb| A_©vr (POQ GK †iwWqvb| 
eq \o((,L)
†`Iqv Av‡Q, tan( + sec( = x

ev, 
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ev, 
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  [Dfq cÿ‡K eM© K‡i]
ev, 
[image: image17.wmf]2
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   [( cos2( = 1 ( sin2(]

ev, 
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ev, 
[image: image19.wmf]2
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ev,  eq \f(1 + sin( + 1 – sin(,1 + sin( – 1 + sin() =  eq \f(x2 + 1,x2 – 1)  [†hvRb-we‡qvRb K‡i]
ev,  eq \f(2,2sin() = \f(x2 + 1,x2 – 1) 
( sin( = 
[image: image20.wmf]1
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(  eq \f(1,sin() =  eq \f(1,\f(x2 ( 1,x2 + 1))
( cosec(  =  eq \f(x2 + 1,x2 ( 1) (cÖgvwYZ) 

eq \o((,M)
†`Iqv Av‡Q, p cos( ( q sin( = r



ev,
cos( ( sin( = 1  [( p = q = r = 1]


ev,
cos( = 1 + sin(


ev,
cos2( = 1 + 2 sin( + sin2(  [eM© K‡i]


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


ev,
0 = 2 sin( + 2 sin2(


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


ev,
2 sin( = 0
bZzev, sin( + 1 = 0



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



ev,
sin( = sin0 = sin( 
ev,  sin( = sin  eq \f(3(,2)




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


(
( = 0, (, 2( 



wKš‘ ( = ( mgxKiY‡K wm× K‡i bv|


( 0 ( ( ( 2( mxgvi g‡a¨ ( = 0,  eq \f(3(,2), 2( (Ans.)

eq \o((((,cÖkœ(86) A =  eq \f(cot( + cosec( ( 1,cot( ( cosec( + 1) Ges B = cosec( + cot(

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 7]
K.
( =  eq \f((,3)  n‡j †`LvI †h, B =  eq \r(3).
2
L.
cÖgvY Ki †h, A2 ( B2 = 0
4
M.
B =  eq \f(1,\r(3))  Ges 0 < ( ( 2( n‡j ( Gi gvb wbY©q Ki|
4
86 bs cÖ‡kœi mgvavb

cvV¨eB‡qi Abykxjbx-8.3 Gi D`vniY-29 `ªóe¨| c„ôv- 188
eq \o((((,cÖkœ(87) 

[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 7]
K.
( †Kv‡Yi e„Ëxq gvb wbY©q Ki|
2
L.
PQRS PZzfz©‡Ri †ÿ‡Î cÖgvY Ki †h, 

cotP + cotQ + cotR + cotS = 0
4
M.
 eq \b(\f(PR,PS))2 +  eq \b(\f(SR,PS))2 =  eq \f(5,3)  n‡j ( Gi m¤¢ve¨ mKj gvb wbY©q Ki †hLv‡b 0 < ( < 2(
4
87 bs cÖ‡kœi mgvavb
eq \o((,K)
DÏxc‡Ki wPÎ n‡Z cvB,


tan(SPR =  eq \f(RS,PS) =  eq \f(1,\r(3)) 


ev, tan( = tan30(


( ( = 30(

Avgiv Rvwb, 1( =  eq \f((,180)  †iwWqvb


( 30( =  eq \f(( ( 30,180) =  eq \f((,6)  †iwWqvb (Ans.)
eq \o((,L)
PQRS PZzfz©RwU O †K›`ªwewkó e„‡Ë AšÍwj©wLZ|

( (P + (R = 180(  [e„‡Ë AšÍwj©wLZ PZzfz©‡Ri wecixZ †KvYØ‡qi mgwó 180(]

Ges (S + (Q = 180(

evgcÿ = cot P + cot Q + cot R + cot S



= cot(180( ( R) + cot(180( ( S) + cot R + cot S



= ( cot R ( cot S + cot R + cot S 
[2q PZzf©v‡M cot FYvÍK]


= 0



= Wvbcÿ

( cotP + cotQ + cotR + cotS = 0 (cÖgvwYZ)
eq \o((,M)
wPÎ n‡Z,


 eq \f(PR,PS) = sec(

Ges  eq \f(SR,PS) = tan(

GLb,  eq \b(\f(PR,PS))2 +  eq \b(\f(SR,PS))2 =  eq \f(5,3) 

ev,
sec2( + tan2( =  eq \f(5,3) 

ev,
1 + tan2( + tan2( =  eq \f(5,3) 

ev,
2 tan2( =  eq \f(5,3)  ( 1


ev,
2 tan2( =  eq \f(5 ( 3,3) 

ev,
tan2( =  eq \f(2,3 ( 2) 

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

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

Ô+Õ wPý wb‡q, tan( =  eq \f(1,\r(3)) 

ev,
tan( = tan  eq \f((,6)  = tan  eq \b(( + \f((,6)) 

(
( =  eq \f((,6) ,  eq \f(7(,6) 

Ô(Õ wPý wb‡q, tan( = (  eq \f(1,\r(3)) 

ev,
tan( = tan  eq \b(( ( \f((,6))  = tan  eq \b(2( ( \f((,6)) 

ev,
tan( = tan  eq \f(5(,6)  = tan  eq \f(11(,6) 

(
( =  eq \f(5(,6) ,  eq \f(11(,6) 

(
wb‡Y©q mgvavb: ( =  eq \f((,6) ,   eq \f(7(,6) ,  eq \f(5(,6) ,   eq \f(11(,6) (Ans.)
eq \o((((,cÖkœ(88)  eq \f(1,A) =  eq \f(1 ( sec( + tan(,sec( + tan( ( 1) 
B =  eq \f(1 + sin(,cos()  
[wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU ( cÖkœ bs 7]
K.
( =  eq \f((c,3)  n‡j B Gi gvb wbY©q Ki|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki, A ( B = 0
4
M.
B =  eq \r(3)  n‡j ( Gi m¤¢ve¨ mKj gvb wbY©q Ki|

†hLv‡b 0( < ( < 360(
4
88 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, B =  eq \f(1 + sin(,cos()


( =  eq \f((,3) n‡j

B =  eq \f(1 + sin\f((,3),cos \f((,3))


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


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


= 2 +  eq \r(3) (Ans.)

eq \o((,L)
†`Iqv Av‡Q,  eq \f(1,A) =  eq \f(1 ( sec( + tan(,sec( + tan( ( 1)

ev, A =  eq \f(sec( + tan( ( 1,1 ( sec( + tan()


=  eq \f(sec( + tan( ( 1,sec2( ( tan2( + tan( ( sec() 



=  eq \f(sec( + tan( ( 1,(sec( + tan() (sec( ( tan() ( (sec( ( tan()) 


=  eq \f((sec( + tan( ( 1),(sec( ( tan() (sec( + tan( ( 1))


=  eq \f(1,sec( ( tan()


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


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


=  eq \f(cos( (1 + sin(),1 ( sin2()  [ni Ges j‡e (1 + sin() ¸Y K‡i]


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


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


( A ( B = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, B =  eq \r(3)  Ges B =  eq \f(1 + sin(,cos() 

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

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

ev, sec( + tan( =  eq \r(3) 


ev, sec( =  eq \r(3) – tan( 


ev, sec2( = ( eq \r(3) – tan()2 [eM© K‡i] 

ev, 1 + tan2( = 3 ( 2 eq \r(3)tan( + tan2( 


ev, 2 eq \r(3) tan( = 3 + tan2( – 1 – tan2( 


ev, 2 eq \r(3) tan( = 2 


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


ev, tan( = tan30( = tan210( [( 0 < ( < 360(] 


ev, tan( = tan30( = tan210( 


( ( = 30(, 210(
(
wKš‘ ( = 210( MÖnY‡hvM¨ bq| KviY ( = 210( Gi Rb¨ cÖ`Ë mgxKiYwU wm× nq bv| 
(
wb‡Y©q  gvb ( = 30(  

eq \o((((,cÖkœ(89) A =  eq \f(sin( ( cos( + 1,sin( + cos( ( 1), 
B(1 =  eq \f(cos(,1 + sin(), cosec ( ( cot ( =  eq \f(1,x) .

[weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi ( cÖkœ bs 7]
K.
FYvÍK †KvY Kv‡K e‡j? D`vniY `vI| ( 720( Gi Ae¯’vb wPÎ Gu‡K †`LvI|
2
L.
cÖgvY Ki †h, A ( B = 0
4
M.
 eq \f(2x,1 + x2) +  eq \f(x2 ( 1,x2 + 1) =  eq \r(2) n‡j ( Gi gvb wbY©q Ki|
4
89 bs cÖ‡kœi mgvavb
eq \o((,K)
FYvÍK †KvY: †Kv‡bv iwk¥‡K Nwoi KuvUvi w`‡K Nyiv‡j Drcbœ †KvY‡K FYvÍK †KvY e‡j|

†hgb: ( 750( †KvYwU FYvÍK †KvY|

(720( = (8 ( 90(GLv‡b, (720( †KvYwU FYvÍK Ges Nwoi KuvUvi w`‡K `yBevi m¤ú~Y© (8 mg‡KvY) Nyivi ci Avi Ny‡iwb|


myZivs, (720( †KvYwUi Ae¯’vb x-A‡ÿi Dci Avw` Ae¯’v‡b|
eq \o((,L) 
†`Iqv Av‡Q, A =  eq \f(sin( – cos( + 1,sin( + cos( – 1) 



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



=  eq \f(tan( – 1 + sec(,tan( + 1 – sec() 



=  eq \f(tan( + sec( – (sec2( – tan2(),1 – sec( + tan() 



=  eq \f(sec( + tan( – (sec( + tan()(sec( – tan(),1 – sec( + tan() 



=  eq \f((sec( + tan() (1 − sec( + tan(),1 − sec( + tan()


= sec( + tan( 



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


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

ev, A = B  eq \b\bc\[(( B(1 = \f(cos(,1 + sin())

( A ( B = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, cosec( ( cot( =  eq \f(1,x) 

Avgiv Rvwb, cosec2( ( cot2( = 1


ev,
(cosec( + cot() (cosec( ( cot() = 1


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


ev,
cosec( + cot( = x


ev,
(cosec( + cot()2 = x2


ev,
 eq \b(\f(1,sin() + \f(cos(,sin())2  = x2

ev,
 eq \b(\f(1 + cos(,sin())2  = x2

ev,
 eq \f((1 + cos()2,sin2()  = x2

ev,
 eq \f((1 + cos()2,1 ( cos2()  = x2

ev,
 eq \f((1 + cos() (1 + cos(),(1 ( cos() (1 + cos()) = x2

ev,
 eq \f(1 + cos(,1 ( cos()  = x2

ev,
 eq \f(1 + cos( + 1 ( cos(,1 + cos( ( 1 + cos()  =  eq \f(x2 + 1,x2 ( 1)  [†hvRb-we‡qvRb K‡i]

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

ev,
 eq \f(1,cos()  =  eq \f(x2 + 1,x2 ( 1)  


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

(ABC G AB =  eq \r((x2 + 1)2 ( (x2 ( 1)2) = 2x


( sin( =  eq \f(2x,1 + x2)  Ges cos( =   eq \f(x2 ( 1,x2 + 1) 

†`Iqv Av‡Q,

 eq \f(2x,1 + x2)  +  eq \f(x2 ( 1,x2 + 1)  =  eq \r(2) 

ev,
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( = 0

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

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

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

eq \o((((,cÖkœ(90) x = cot(, y = cosec( Ges z =  eq \f(1 ( cos(,sin() .


[gva¨wgK I D”P gva¨wgK wkÿv †evW©, h‡kvi  ( cÖkœ bs 7]
K.
GKwU †Kv‡Yi cwigvY x( Ges zc n‡j, cÖgvY K‡iv †h,  eq \f(x,90) =  eq \f(2z,() .
2
L.
cÖgvY K‡iv †h,  eq \f(y ( x + 1,1 + y + x) = z.
4
M.
x = (  eq \f(4,3) n‡j,  eq \f(tan( + sec(,sin( + cos() Gi gvb wbY©q K‡iv; hLb  eq \f(3(,2) ( ( ( 2(.
4
90 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, 1( =  eq \b(\f((,180))c


( x( =  eq \b(\f((x,180))c

kZ©g‡Z,  eq \f((x,180) = z



(  eq \f(x,90) =  eq \f(2z,() (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, x = cot(, y = cosec(, z =  eq \f(1 ( cos(,sin()

GLb,  eq \f(y ( x + 1,1 + y + x) =  eq \f(cosec( ( cot( + 1,1 + cosec( + cot()

=  eq \f(cosec( ( cot( + (cosec2( ( cot2(),1 + cosec( + cot()

=  eq \f((cosec( ( cot() + (cosec( + cot()(cosec( ( cot(),1 + cosec( + cot()

=  eq \f((cosec( ( cot()(1 + cosec( + cot(),1 + cosec( + cot()

= cosec( ( cot(

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

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


(  eq \f(y ( x + 1,1 + y + x) = z (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x = cot(


GLb, x = (  eq \f(4,3)


ev, cot( = (  eq \f(4,3) ( tan( = (  eq \f(3,4)


ev, cot2( =  eq \f(16,9)


ev, cosec2( ( 1 =  eq \f(16,9)


ev, cosec2( = 1 +  eq \f(16,9)


ev, cosec2( =  eq \f(25,9)


ev, cosec2( = (  eq \f(5,3)


( cosec( = (  eq \f(5,3)  eq \b\bc\[(( \f(3(,2) ( ( ( 2()


ev,  eq \f(1,sin() = (  eq \f(5,3)


( sin( = (  eq \f(3,5)


GLb, cot( = (  eq \f(4,3)


ev,  eq \f(cos(,sin() = (  eq \f(4,3)


( cos( = (  eq \f(4,3) ( sin(


= (  eq \f(4,3) (  eq \b(( \f(3,5))


=  eq \f(4,5)

Ges sec( =  eq \f(5,4)

GLb,  eq \f(tan( + sec(,sin( + cos()


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


=  eq \f(\f(2,4),\f(1,5)) =  eq \f(2,4) ( 5 =  eq \f(5,2) ((Ans.)
eq \o((((,cÖkœ(91) cot( + cosec( = P; Ges Q = cosecA . cotA

[ewikvj wRjv ¯‹zj, ewikvj ( cÖkœ bs 7]
K.
cosec  eq \b(\f(( 25(,2)) Gi gvb wbY©q Ki|
2
L.
Q = 2 eq \r(3) n‡j, A Gi gvb wbY©q Ki| †hLv‡b 0( ( A ( 2(|
4
M.
†`LvI †h, (P2 + 1) cos( + (P2 + 1) sin( = (P + 1)2 ( 2
4
91 bs cÖ‡kœi mgvavb
eq \o((,K)
cosec  eq \b(( \f(25(,2))

= ( cosec  eq \b(\f(25(,2))

= ( cosec  eq \b(12( + \f((,2))

= ( cosec  eq \f((,2)

= ( 1 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, Q = cosecA. cotA


cÖkœg‡Z, cosecA cotA = 2 eq \r(3)

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

ev,
  eq \f(cosA,sin2A) = 2 eq \r(3)

ev,
cosA = 2 eq \r(3) (1 ( cos2A)


ev,
cosA = 2 eq \r(3) ( 2 eq \r(3)  cos2A


ev,
2 eq \r(3) cos2A + cosA ( 2 eq \r(3) = 0


ev,
2 eq \r(3) cos2A + 4 cosA ( 3cosA ( 2 eq \r(3) = 0


ev,
2 eq \r(3) cos2A ( 3cosA + 4cosA ( 2 eq \r(3) = 0


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

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


ev,
2cosA (  eq \r(3) = 0
A_ev,  eq \r(3) cosA + 2 = 0


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

ev,
cosA = cos  eq \f((,6)   [hv MÖnY‡hvM¨ bq KviY, (1 ( cos( ( 1]



= cos  eq \b(2( ( \f((,6)) 

(
A =  eq \f((,6) ,  eq \f(11(,6)

(
wb‡Y©q mgvavb: A =  eq \f((,6) ,  eq \f(11(,6)  

eq \o((,M)
†`Iqv Av‡Q,


cot( + cosec( = P


ev,
 eq \f(cos(,sin() +  eq \f(1,sin() = P


ev,
 eq \f(1 + cos(,sin() = P


ev,
 eq \f((1 + cos()2,sin2() = P2 [eM© K‡i]

ev,
 eq \f((1 + cos()2,1 ( cos2() = P2

ev,
 eq \f((1 + cos()2,(1 + cos()(1 ( cos()) = P2


ev,
 eq \f(1 + cos(,1 ( cos() = P2

ev,
 eq \f(1 + cos( + 1 ( cos(,1 + cos( ( 1 + cos() =  eq \f(P2 + 1,P2 ( 1)

ev,
 eq \f(2,2 cos() =  eq \f(P2 + 1,P2 ( 1)

ev,
cos( =  eq \f(P2 ( 1,P2 + 1)

ev,
sin( =  eq \r(1 ( \b(\f(P2 ( 1,P2  + 1)))2



=  eq \r(\f((P2 + 1)2 ( (P2 ( 1)2,(P2 + 1)2))



=  eq \r(\f(4P2,(P2 + 1)2))

(
sin( =  eq \f(2P,P2 + 1)

(
sin( + cos( =  eq \f(2P,P2 + 1) +  eq \f(P2 ( 1,P2 + 1)



=  eq \f(P2 + 2P ( 1,P2 + 1)



=  eq \f(P2 + 2P + 1( 2,P2 + 1)

ev,
(P2 + 1) sin( + (P2 + 1) cos( = (P + 1)2 ( 2


(
(P2 + 1) cos( + (P2 + 1) sin( = (P + 1)2 ( 2 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(92) P =  eq \f(cot( + cosec( ( 1,cot( ( cosec( + 1), Q = cot( + cosec(

[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 7]
K.
70(28(25(( †K †iwWqv‡b cÖKvk Ki|
2
L.
cÖgvY Ki : P3 ( Q3 = 0
4
M.
Q =  eq \f(1,\r(3)), 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb¸wj wbY©q Ki| 
4
92 bs cÖ‡kœi mgvavb
eq \o((,K)
70(28(25(( = 70(  eq \b(28 \f(25,60))(


= 70(  eq \b(\f(341,12))(


=  eq \b(70 \f(341,12 ( 60))(


=  eq \b(70 )
(


=  eq \b(\f(50741,720))(


=  eq \f(50741,720) (  eq \f((,180)


= 1.23c (cÖvq)
eq \o((,L)
P =  eq \f(cot( + cosec( ( 1,cot( ( cosec( + 1)


=  eq \f(cot( + cosec( ( (cosec2( ( cot2(),cot( ( cosec( + 1) [( cosec2( ( cot2( = 1]



=  eq \f(cot( + cosec( ( (cosec( + cot() (cosec( ( cot(),cot( ( cosec( + 1)


=  eq \f((cot( + cosec() (1 ( cosec( + cot(),cot( ( cosec( + 1) 


= cot( + cosec( = Q


(
P3 = Q3 


(
P3 ( Q3 = 0 (cÖgvwYZ)
eq \o((,M)
Q =  eq \f(1,\r(3))

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

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

ev,
3(cos2( + 2cos( + 1) = sin2(  [eM© K‡i]

ev,
3cos2( + 6cos( + 3 = 1 ( cos2(

ev,
4cos2( + 6cos( + 2 = 0 ( 2cos2( + 3cos( + 1 = 0


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


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


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


A_©vr, cos( = (1 A_ev, cos( = (  eq \f(1,2)

A_©vr, cos( = cos( A_ev, cos( = cos  eq \b(( ( \f((,3)), cos  eq \b(( + \f((,3))

A_©vr, ( = ( A_ev, ( =  eq \f(2(,3) ,  eq \f(4(,3)

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

( = (,  eq \f(4(,3) G Q =  eq \f(1,\r(3)) mgxKiYwU wm× nq bv|

wb‡Y©q mgvavb: ( =  eq \f(2(,3) (Ans.)

eq \o((((,cÖkœ(93) cot( + cosec( = m.


[D`qb gva¨wgK we`¨vjq, ewikvj ( cÖkœ bs 7]
K.
cosec( – cot( Gi gvb wbY©q Ki| 
2
L.
m = 2 n‡j †`LvI †h, eq \f(sin( – cos( + 1,sin( + cos( ( 1) = eq \f(1 + sin(,cos().
4
M.
m = eq \r(3) n‡j ( Gi gvb wbY©q Ki| †hLv‡b 0  (  2(.
4
93 bs cÖ‡kœi mgvavb 
m„Rbkxj cÖkœ-14 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(94) 

[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvVx ( cÖkœ bs 7]
K.
cosec( Gi gvb x I y gva¨‡g cÖKvk Ki|
2
L.
DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h, ( 1 ( sin( ( 1 

Ges  ( 1 ( cos( ( 1
4
M.
 eq \f(\r(3)y,r) +  eq \f(x,r) = 2 n‡j ( Gi gvb wbY©q Ki| †hLv‡b 0( < ( < 360(
4
94 bs cÖ‡kœi mgvavb
eq \o((,K)
cosec( =  eq \f(AwZfzR,j¤^) =  eq \f(AO,AD) 


(AOD G AO2 = AD2 + OD2 


(
AO =  eq \r(AD2 + OD2)


=  eq \r(x2 + y2)  [( OD = x, AD = y]


(
cosec( =  eq \f(\r(x2 + y2),y) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-8.2 Gi ÒAbycvZmg~‡ni msÁvÓ Aby‡”Q‡`i-4 bs `ªóe¨| c„ôv-169|

AZtci,

( ( 1 ( sin( ( 1 Ges (1 ( cos( ( 1 (cÖgvwYZ)
eq \o((,M)
(AOD n‡Z cvB,


 eq \f(y,r) =  eq \f(AD,OA) = sin(


 eq \f(x,r) =  eq \f(OD,OA) = cos(

†`Iqv Av‡Q,  eq \f(\r(3)y,r) +  eq \f(x,r) = 2 ... ... (i)


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


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

ev,
3sin2( = 4 ( 4cos( + cos2(

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

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


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


ev,
2 cos( ( 1 = 0


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

ev,
cos( = cos  eq \f((,3) , cos  eq \f(5(,3)

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

wKš‘ ( =  eq \f(5(,3) gvbwU (i) bs mgxKiY‡K wm× K‡i bv|

( cÖ`Ë 0( < ( < 360( mxgvi g‡a¨, ( = 60( (Ans.)

eq \o((((,cÖkœ(95) wPÎwU jÿ¨ Ki:

(BAC = (, BC = 1


[cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx  ( cÖkœ bs 7]
K.
wP‡Î ABCD GKwU e„Ë Ges O e„‡Ëi †K›`ª n‡j ABCD e„‡Ëi cwiwa wbY©q Ki|
2
L.
cÖgvY Ki †h, cotA + cotB + cotC + cotD = 0.
4
M.
cosec2( + cot( = P n‡j, P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb Ki|
4
95 bs cÖ‡kœi mgvavb
eq \o((,K)
ABC mg‡KvYx wÎfzR n‡Z cvB,

AC =  eq \r(AB2 + BC2)


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


= 2 GKK

AC = e„‡Ëi e¨vm = 2 GKK

( e„‡Ëi e¨vmva©, r =  eq \f(2,2) = 1 GKK

( e„‡Ëi cwiwa = 2( ( e„‡Ëi e¨vmva©


= 2( ( 1



= 2( GKK (Ans.)
eq \o((,L)
GLb, (B =  eq \f((,2)  [Aa©e„Ë¯’ †KvY]

(D =  eq \f((,2)  [Aa©e„Ë¯’ †KvY]

A + C = ( [e„‡Ë AšÍwj©wLZ PZzfz©‡Ri wecixZ †KvYØ‡qi mgwó (]

( A = ( ( C


evgcÿ = cotA + cotB + cotC + cotD



= cot(( ( C) + cot  eq \f((,2) + cotC + cot  eq \f((,2)


= ( cotC + 0 + cotC + 0



= 0



= Wvbcÿ (cÖgvwYZ)
eq \o((,M)
AC =  eq \r(AB2 + BC2) =  eq \r(3 + 1) = 2


cosec( =  eq \f(AC,BC) =  eq \f(2,1) = 2


cot( =  eq \f(AB,BC) =  eq \f(\r(3),1) =  eq \r(3)

( P = cosec2( + cot(


= (2)2 +  eq \r(3) = 4 +  eq \r(3) (Ans.)


GLb, cosec2( + cot( = P


ev, cosec2( + cot( = 4 +  eq \r(3)

ev, cot2( + 1 + cot( ( 4 (  eq \r(3) = 0


ev, cot2( + cot( ( 3 (  eq \r(3) = 0


ev, cot2( (  eq \r(3) cot( + (1 +  eq \r(3)) cot( (  eq \r(3) ( 3 = 0


ev, cot((cot( (  eq \r(3)) + (1 +  eq \r(3))(cot( (  eq \r(3)) = 0


ev, (cot( (  eq \r(3)) (cot( + 1 +  eq \r(3)) = 0


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

ev, cot( =  eq \r(3)
( ( = cot(1  eq \b(( 1 ( \r(3)); hv m¤¢e bq

ev, cot( = cot 30(
KviY, ( m~²‡KvY n‡Z n‡e|

( ( = 30(  (Ans.)

eq \o((((,cÖkœ(96) a = sin(, b = cos(

[gwZwSj miKvwi evwjKv D”P we`¨vjq, XvKv ( cÖkœ bs 7]
K.
GKwU †Kv‡Yi gvb lvUg~jK c×wZ‡Z D( Ges e„Ëxq c×wZ‡Z Rc n‡j †`LvI †h,  eq \f(D,180) =  eq \f(R,()|
2
L.
7a2 + 3b2 ( 4 = 0 n‡j cÖgvY Ki †h, b cosec( = (  eq \r(3)
4
M.
 eq \r(3) ab(1 +  eq \r(3)ba(1 ( 4 = 0 n‡j, ( Gi m¤¢ve¨ gvb wbY©q Ki, 

hLb 0 < ( < 2(.
4
96 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi jÿYxq As‡ki (ii) bs `ªóe¨| c„ôv- 155
eq \o((,L)
†`Iqv Av‡Q, a = sin(



b  = cos(

Ges 7a2 + 3b2 ( 4 = 0


ev,
7sin2( + 3 cos2( ( 4 = 0

ev,
7 sin2( + 3(1 ( sin2() ( 4 = 0

ev,
7 sin2( + 3 ( 3 sin2( ( 4 = 0

ev,
4 sin2( = 1

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

Avevi, cos2( = 1 ( sin2(



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

( cot2( =  eq \f(cos2(,sin2() =  eq \f(, eq \f(1,4) )


ev,
cot2( = 3

ev,
cot( = ( eq \r(3)

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

(
b cosec( = (  eq \r(3) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, a = sin(



b = cos(

( 
 eq \r(3)ab(1 +  eq \r(3)ba(1 ( 4 = 0


ev, 
 eq \r(3)  eq \b(\f(sin(,cos() + \f(cos(,sin()) = 4


ev, 
tan( + cot( =  eq \f(4,\r(3))

ev, 
tan ( +   eq \f(1,tan() =  eq \f(4,\r(3))

ev, 
 eq \f(tan2( + 1,tan() =  eq \f(4,\r(3))

ev,
 eq \r(3) tan2( +  eq \r(3) = 4tan (

ev, 
 eq \r(3) tan2( ( 4 tan ( +  eq \r(3) = 0


ev, 
 eq \r(3) tan2( ( 3 tan ( (tan ( +  eq \r(3) = 0


ev, 
 eq \r(3) tan ( (tan ( ( eq \r(3)  ) ( 1 (tan ( (  eq \r(3) ) = 0


ev, 
(tan ( (  eq \r(3) ) ( eq \r(3) tan ( ( 1) = 0


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


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

ev, 
tan ( = tan eq \f((,3) = tan  eq \b(( + \f((,3))
ev, tan( = tan eq \f((,6) = tan  eq \b(( + \f((,6))

( 
( = eq \f((,3)  A_ev,  eq \f(4(,3)  
( ( = eq \f((,6) A_ev,  eq \f(7(,6)

hv, 0 < ( < 2(kZ© c~iY K‡i 

( 
wb‡Y©q mgvavb, ( =  eq \f((,6) ,  eq \f((,3) ,  eq \f(4(,3),  eq \f(7(,6)
eq \o((((,cÖkœ(97) 7 sin2( + 3 cos2( = p.

[DBjm& wjUj d¬vIqvi ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]
K.
( =  eq \f((,4)  n‡j, p Gi gvb wbY©q Ki|
2
L.
p = 4 n‡j, cÖgvY Ki †h, cot( = (  eq \r(3).
4
M.
p = 6 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb wbY©q Ki|
4
97 bs cÖ‡kœi mgvavb

m„Rbkxj 16 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(98) 7 sin2( + 3 cos2( = p.

[BDwbfvwm©wU j¨ve‡iUwi ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]
K.
( =  eq \f((,4)  n‡j, p Gi gvb wbY©q Ki|
2
L.
p = 4 n‡j, cÖgvY Ki †h, cot( = (  eq \r(3).
4
M.
p = 6 Ges 0 < ( < 2( n‡j, ( Gi m¤¢ve¨ gvb wbY©q Ki|
4
98 bs cÖ‡kœi mgvavb

m„Rbkxj 16 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(99) F(() = 7 sin2( + 3 cos2( ( 4.

P = sin2  eq \f((,7) + sin2  eq \f(5(,14) + sin2  eq \f(8(,7) + sin2  eq \f(9(,14) `yBwU wÎ‡KvYwgwZK ivwk|

[jvjevM miKvwi g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]
K.
F eq \b(\f((,4)) Gi gvb wbY©q Ki|
2
L.
†`LvI †h, P = 2
4
M.
F(() = 0 n‡j, ( Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki †hLv‡b 0 < ( < 2(.
4
99 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


F(() = 7 sin2( + 3 cos2( ( 4


( F eq \b(\f((,4))  = 7 sin2  eq \f((,4)  + 3 cos2  eq \f((,4)  ( 4




= 7 (  eq \b(\f(1,))2 
+ 3 .  eq \b(\f(1,))2 
 ( 4




=  eq \f(7,2) +  eq \f(3,2)  ( 4




=  eq \f(7 + 3 ( 8,2) =  eq \f(2,2) = 1 (Ans.)
eq \o((,L)
evgcÿ = P = sin2  eq \f((,7)  + sin2  eq \f(5(,14)  + sin2  eq \f(8(,7)  + sin2  eq \f(9(,14) 

= sin2  eq \f((,7)  +  eq \b\bc\{(sin\b(\f((,2) – \f((,7)))2  +  eq \b\bc\{(sin \b(( + \f((,7)))2  

+  eq \b\bc\{(sin\b(\f((,2) + \f((,7)))2 

= sin2  eq \f((,7)  +  eq \b(cos \f((,7))2 +  eq \b(– sin \f((,7))2 +  eq \b(cos \f((,7))2 

= sin2  eq \f((,7)  + cos2  eq \f((,7)  + sin2  eq \f((,7) + cos2  eq \f((,7) 

= 2  eq \b(sin2 \f((,7) + cos2 \f((,7))  = 2 = Wvbcÿ

( sin2  eq \f((,7)  + sin2  eq \f(5(,14)  + sin2  eq \f(8(,7)  + sin2  eq \f(9(,14)  = 2  (†`Lv‡bv n‡jv)
eq \o((,M)
F(() = 0


ev,
7 sin2( + 3 cos2( ( 4 = 0

ev,
7 sin2( + 3(1 ( sin2() ( 4 = 0

ev,
7 sin2( + 3 ( 3 sin2( ( 4 = 0

ev,
4 sin2( = 1

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

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

(+) wb‡q, sin( =  eq \f(1,2) 

ev,
sin( = sin  eq \f((,6)  = sin eq \b(( ( \f((,6)) 

(
( =  eq \f((,6) ,  eq \f(5(,6)

(() wb‡q, sin( = (  eq \f(1,2) 

ev,
sin( = ( sin  eq \f((,6) 

ev,
sin( = sin  eq \b(( + \f((,6))  = sin eq \b(2( ( \f((,6)) 

(
( =  eq \f(7(,6) ,  eq \f(11(,6) 

( wbw`©ó e¨ewai g‡a¨ m¤¢ve¨ gvbmg~n:  eq \f((,6) ,  eq \f(5(,6),  eq \f(7(,6) ,  eq \f(11(,6)  (Ans.)
eq \o(((((,cÖkœ(100) a sin( = p Ges b cos( = q


[†ZRMuvI miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 7]
K.
 eq \f(sin( + cos(,sin( ( cos() Gi gvb a, b, p I q Gi gva¨‡g cÖKvk Ki|
2
L.
 eq \f(q,b) (  eq \f(p,a) =  eq \r(3)  sin( n‡j cÖgvY Ki †h,

2 sin( + cos( =  eq \r(3).cos(
4
M.
a = b = 1 Ges 2(pq +  eq \r(3)) =  eq \r(3)q + 4p n‡j ( Gi gvb wbY©q Ki| †hLv‡b 0 < ( < 2(
4
100 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, a sin( = p



ev,
sin( =  eq \f(p,a) ... ... ... (i)



Ges
 b cos( = q



ev,
 cos( =  eq \f(q,b)  ... ... ... (ii)


(i) ( (ii)  n‡Z cvB,  eq \f(sin(,cos() =  eq \f(\f(p,a),\f(q,b))

ev,
 eq \f(sin(,cos() =  eq \f(bp,aq)

ev,
 eq \f(sin( + cos(,sin( ( cos() =  eq \f(bp + aq,bp ( aq)  [†hvRb-we‡qvRb K‡i]

(  eq \f(sin( + cos(,sin( ( cos() =  eq \f(bp + aq,bp ( aq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q,  eq \f(q,b) (  eq \f(p,a) =  eq \r(3) sin(

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

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

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

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

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

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

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

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

(
2 sin( + cos( =  eq \r(3) cos( (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, a sin( = p



ev,
sin( = p  [(  a = 1]


         Ges  b cos( = q



ev,
cos( = q  [( b = 1]



cÖ`Ë mgxKiY, 2(pq +  eq \r(3)) =  eq \r(3)q + 4p


(
2(sin( cos( +  eq \r(3)) =  eq \r(3)cos( + 4sin(

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


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


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


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


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


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

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

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



ev,  sin( = sin  eq \b(p − \f(p,3))



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

( 
wb‡Y©q mgvavb, ( =  eq \f(p,3),  eq \f(2p,3)
eq \o(((((,cÖkœ(101) 
wP‡Î OA = 10 †m.wg.|

[miKvwi weÁvb K‡jR mshy³ nvB ¯‹zj, XvKv ( cÖkœ bs 7]
K.
(( †K †iwWqv‡b cÖKvk Ki|
2
L.
hw` ( = 60( nq Ges GKRb †`Šowe` A we›`y †_‡K hvÎv ïiæ K‡i B we›`y‡Z †cŠQv‡Z 5 †m‡KÛ mgq †bq Z‡e Zvi MwZ‡eM wbY©q Ki|
4
M.
2 eq \b(\f(OM,OB))2  = 1 + 2 eq \b(\f(BM,OB))2  n‡j ( Gi gvb wbY©q Ki|

[†hLv‡b 0( < ( < 2(]
4
101 bs cÖ‡kœi mgvavb

m„Rbkxj 5bs mgvavb `ªóe¨|
eq \o(((((,cÖkœ(102) m2 ( n2 = 4 eq \r(mn)  Ges n = tan( ( sin(.

[miKvwi †gvnv¤§`cyi g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 7]
K.
tan( Ges sin( ej‡Z Kx eyS?
2
L.
sin( =  eq \f(3,5)  n‡j, n Gi gvb †ei Ki| [†hLv‡b tan( ( 0]
4
M.
cÖgvY Ki †h, m = tan( + sin(
4
102 bs cÖ‡kœi mgvavb
eq \o((,K)
sin( I tan( cÖZxK `yBwU Øviv h_vµ‡g ( †Kv‡Yi mvBb Gi I U¨vb‡R›U Gi AbycvZ‡K †evSvq|

hw` ( GKwU m~²‡KvY nq Z‡e 

cv‡ki wPÎ n‡Z,

sin( =  eq \f(wecixZ evû,AwZfzR) =  eq \f(y,r)

Ges tan( =  eq \f(wecixZ evû,mwbœwnZ evû) =  eq \f(y,x) 
eq \o((,L)
†`Iqv Av‡Q, n = tan( ( sin( ... ... ... (i)


  Ges  sin( =  eq \f(3,5) 

wPÎ n‡Z, tan( =  eq \f(3,4) 

(i) bs n‡Z cvB, n = tan( ( sin(



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



=  eq \f(15 ( 12,20) 


( n =  eq \f(3,20)  (Ans.)
eq \o((,M)
†`Iqv Av‡Q, m2 ( n2 = 4 eq \r(mn)  ... ... ... (i)



 Ges  n = tan( ( sin(

(
n2 = tan2( ( 2 tan(.sin( + sin2(

ev,
n2 = (tan2( + sin2() ( 2 tan(.sin(

ev,
2n2 = 2(tan2( + sin2() ( 4 tan(.sin(

ev,
2n2 = {(tan( + sin()2 + (tan( ( sin()2} ( 4 eq \r(tan2(.sin2() 

ev,
2n2 = {(tan( + sin()2 + n2} ( 4 eq \r(\f(sin2(,cos2() (1 ( cos2()) 

ev,
2n2 = {(tan( + sin()2 + n2} ( 4 eq \r(tan2( ( sin2() 

ev,
2n2 = (tan( + sin()2 + n2 ( 4  eq \r((tan( + sin() (tan( ( sin()) 

ev,
n2 = (tan( + sin()2 ( 4 eq \r((tan( + sin() . n) 

ev,
(tan( + sin()2 ( n2 = 4 eq \r((tan( + sin() . n) 

mgxKiYwU‡K (i) Gi mv‡_ Zzjbv K‡i cvB,

m = tan( + sin(  (cÖgvwYZ)
eq \o(((((,cÖkœ(103) (i) tan( + sec( = x

(ii) 2 sin2A + 3 cosA = 0.

[†gvnv¤§`cyi miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 7]
K.
30(12(36( †K †iwWqv‡b cÖKvk Ki|
2
L.
DÏxcK (i) Gi mvnv‡h¨ cÖgvY Ki †h, sin( + cos( =  eq \f(x2 + 2x ( 1,x2 + 1)
4
M.
A Gi m¤¢ve¨ mKj gvb wbY©q Ki| †hLv‡b 0 < A < 2(.
4
103 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-8.1 Gi D`vniY-3(K) `ªóe¨| c„ôv- 156
eq \o((,L)
†`Iqv Av‡Q, tan( + sec( = x


ev, 
[image: image21.wmf]x
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  ev, 
[image: image22.wmf]x
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 ... ... ... (i)

ev, 
[image: image23.wmf]2
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  [Dfq cÿ‡K eM© K‡i]

ev, 
[image: image24.wmf]2
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   [( cos2( = 1 ( sin2(]


ev, 
[image: image25.wmf](
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ev, 
[image: image26.wmf]2

x

sin

1

sin

1

=

q

-

q

+

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

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

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

( 
sin( =  eq \f(x2 ( 1,x2 + 1) ... ... ... (iii)


(i) bs n‡Z cvB, 

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

ev,
 eq \f(1,x)  eq \b(1 + \f(x2 ( 1,x2 + 1))  = cos(

ev,
 eq \f(1,x)  eq \b(\f(x2 + 1 + x2 ( 1,x2 + 1))  = cos(

ev,
 eq \f(2x,x2 + 1) = cos(

GLb, evgcÿ = sin( + cos(



=  eq \f(x2 ( 1,x2 + 1) +  eq \f(2x,x2 + 1)



=  eq \f(x2 + 2x ( 1,x2 + 1) = Wvbcÿ
( sin( + cos( =  eq \f(x2 + 2x ( 1,x2 + 1) (cÉgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,   


2 sin2A + 3 cosA = 0


ev,
2 (1(cos2A) + 3 cosA = 0  


ev,
2 ( 2 cos2A + 3 cosA = 0


ev,
2 cos2A ( 3 cosA ( 2 = 0  [Dfqcÿ‡K (–1) Øviv ¸Y K‡i]

ev,
2 cos2A ( 4 cosA + cosA ( 2 = 0


ev,
2 cosA ( cosA ( 2) +1 (cosA ( 2) = 0


ev,
(2 cosA + 1) (cosA ( 2) = 0


wKšÍy, cosA ( 2 ( 0  †Kbbv ( 1 ( cosA ( 1


AZGe 2cosA + 1 = 0

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

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

ev,
cosA = cos (( (  eq \f((,3) ) = cos (( +  eq \f((,3) ) [kZ©vbymvi 0 < A < 2(]


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

(
A =  eq \f(2(,3) ,  eq \f(4(,3) , hv 0 < A < 2( kZ© c~iY K‡i

(
wbw`©ó mxgvi g‡a¨ A Gi m¤¢ve¨ gvbmg~n =  eq \f(2(,3) ,  eq \f(4(,3) (Ans.)

eq \o(((((,cÖkœ(104) P = cos( + sin(

[‡m›U d«vwÝm †Rwfqvi Mvj©m nvB ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 8]
K.
†`LvI †h, sin( cos( =  eq \f((P + 1) (P ( 1),2)
2
L.
P =  eq \r(2) cos( n‡j, †`LvI †h,  eq \r(2) sin( = cos( ( sin(
4
M.
P(sin( ( cos() = cos( n‡j, ( Gi gvb wbY©q Ki| 

†hLv‡b 0 < ( < 2(
4
104 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, P = cos( + sin(


ev,
P2 = cos2( + sin2( + 2 sin(.cos(


ev,
P2 = 1 + 2 sin(.cos(


ev,
2 sin(.cos( = P2 ( 1


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


(
sin(.cos( =  eq \f((P + 1) (P ( 1),2) (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, P = cos( + sin(


Ges   P =  eq \r(2) cos(


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


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


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


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



ev,
 eq \f(cos( ( sin(,sin() =  eq \f(1 (  + 1, eq \r(2) ( 1)
  [we‡qvRb K‡i]


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



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



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


(
cos( ( sin( =  eq \r(2) sin( (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, P = cos( + sin(

Ges   P(sin( ( cos() = cos(

(   (cos( + sin() (sin( ( cos() = cos(

ev,
sin2( ( cos2( = cos(

ev,
1 ( cos2( ( cos2( = cos(

ev,
1 ( 2 cos2( = cos(

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

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

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

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

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


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

ev,
cos( = cos(
ev,
cos( = cos  eq \f((,3)  = cos  eq \b(2( ( \f((,3))  

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

( wbw`©ó mxgvi g‡a¨ ( Gi gvb  eq \f((,3) , (,  eq \f(5(,3) (Ans.)
eq \o(((((,cÖkœ(105) ƒ(x) = sinx

[bvivqYMÄ miKvwi evwjKv D”P we`¨vjq, bvivqYMÄ ( cÖkœ bs 7]
K.
ƒ(x) =  eq \f(3,5)  n‡j, tanx Gi gvb wbY©q Ki|
2
L.
3ƒ(y) + 4ƒ eq \b(\f((,2) ( y)  = c nq, Z‡e cÖgvY Ki †h, 

3ƒ eq \b(\f((,2) ( y)  ( 4ƒ(y) = (  eq \r(25 ( c2) 
4
M.
mgvavb Ki : 2ƒ(x) . ƒ eq \b(\f((,2) ( x)  = ƒ(x) hLb 0 ( x ( 2(.
4
105 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖkœg‡Z, ƒ(x) = sinx =  eq \f(3,5) 


wPÎvbymv‡i tanx =  eq \f(jÁ¼,f„wg)  =  eq \f(3,4)  (Ans.)

eq \o((,L)
†`Iqv Av‡Q, ƒ(x) = sinx Ges 3ƒ(y) + 4ƒ eq \b(\f((,2) ( y)  = c


ev,
3 siny + 4 sin  eq \b(\f((,2) ( y)  = c

ev,
3 siny + 4 cosy = c


ev,
(3 siny + 4 cosy)2 = c2 [eM© K‡i]

ev,
(3 siny)2 + 2.3 siny . 4 cosy + (4 cosy)2 = c2

ev,
9 sin2y + 16 cos2y + 24 siny cosy = c2


ev,
9(1 ( cos2y) + 16(1 ( sin2y) + 24 siny cosy = c2

ev,
9 ( 9 cos2y + 16 ( 16 sin2y + 24 siny cosy = c2


ev,
25 ( c2 = 9 cos2y + 16 sin2y ( 24 siny  cosy

ev,
25 ( c2 = (3 cosy)2 + (4 siny)2 ( 2.3 cosy . 4 siny

ev,
25 ( c2 = (3 cosy ( 4 siny)2


ev,
3 cosy ( 4 siny = (  eq \r(25 ( c2) 

ev,
3 sin  eq \b(\f((,2) ( y) ( 4 siny = (  eq \r(25 ( c2) 

(
3ƒ eq \b(\f((,2) ( y)  ( 4ƒ(y) = (  eq \r(25 ( c2)  (cÖgvwYZ)
eq \o((,M)
cÖkœg‡Z, 2ƒ(x) . ƒ eq \b(\f((,2) ( x)  = ƒ(x)


ev,
2 sinx . sin  eq \b(\f((,2) ( x)  = sinx  [( ƒ(x) = sinx]


ev, 
2 sinx cosx ( sinx = 0


(
sinx (2 cosx ( 1) = 0


nq, 
sinx = 0


ev, 
sinx = sin0 = sin(( – 0) = sin(2( – 0)



( 
x = 0,  (, 2(

A_ev, 2 cosx ( 1 = 0 

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

ev, 
cosx = cos  eq \f((,3)  = cos eq \b(2( ( \f((,3)) 

ev, 
cosx = cos  eq \f((,3)  = cos  eq \f(5(,3)  

( 
x =  eq \f((,3) ,   eq \f(5(,3) ; hv mxgv 0 ( x ( 2( Gi g‡a¨ Aew¯’Z

( 
wbw`©ó mxgvi g‡a¨ x Gi m¤¢ve¨ gvb mg~n:


0,  eq \f((,3) , (,  eq \f(5(,3) , 2( (Ans.)

eq \o(((((,cÖkœ(106) wb‡Pi wPÎwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

wP‡Î OM = 4 GKK Ges PM = 3 GKK|

[eªvþ›`x †K.†K.Gg miKvwi D”P we`¨vjq, biwms`x ( cÖkœ bs 7]
K.
hw` ( =  eq \f((c,12) nq, Z‡e tan( tan5( tan7( tan 11( Gi gvb wbY©q Ki|
2
L.
tan( =  eq \f(PM,OM) Ges sin( FYvÍK n‡j cÖgvY Ki †h, 

 eq \f(sin( + cos(,(1 + sin() sec() =  eq \f(14,5)
4
M.
wP‡Î PM ( OM Ges  eq \b(\f(OP,OM))2 +  eq \b(\f(PM,OM))2  =  eq \f(5,3)  †K ( †Kv‡Yi mv‡c‡ÿ wÎ‡KvYwgwZK Abycv‡Z cÖKvk K‡i MwVZ mgxKiY mgvavb Ki| †hLv‡b 0 ( ( ( (.
4
106 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ( =  eq \f((c,12)

cÖ`Ë ivwk = tan( tan5( tan7( tan 11(



= tan  eq \f((,12) tan  eq \f(5(,12) tan  eq \f(7(,12) tan  eq \f(11(,12)


= tan15( tan 75( tan105( tan165(


= tan15( tan (90( – 15() tan(90( + 15() tan(180( ( 15()



= tan15( cot15( ((cot15() (( tan15() 



= tan215( cot215( 



= tan215( (  eq \f(1,tan215()  



= 1 



= Wvbcÿ

( tan( tan5( tan7( tan11( = 1 (Ans.) 
eq \o((,L)
†`Iqv Av‡Q, OM = 4 GKK


PM = 3 GKK

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

GLv‡b,  eq \f(sin( + cos(,(1 + sin() sec() =  eq \f(sin( + cos(,sec( + tan()

ev,
 eq \f(sin(,cos() =  eq \f(3,4)  


ev,
3cos( = 4 sin(

ev,
9cos2( = 16 sin2( [Dfq cÿ‡K eM© K‡i]

ev,
9(1– sin2() = 16 sin2(

ev,
9 – 9sin2( –16 sin2( = 0


ev,
– 25sin2( = – 9


ev,
sin2( =  eq \f(9,25) 

ev,
sin( = (  eq \f(3,5) 

(
sin( = –  eq \f(3,5)     [( sin( FYvÍK]

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

ev,
 eq \f(sin(,cos() =  eq \f(3,4) 

ev,
3cos( = 4 sin(

(
cos( =   
 
4 

 eq \f(4,3) 
(  eq \b(– \f(3,5)) = –  eq \f(4,5)  Ges sec( =  eq \f(1,cos()  =  eq \f(1,– \f(4,5)) = –  eq \f(5,4) 

GLb, evgcÿ =  eq \f(sin ( + cos (,sec ( + tan () 



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



=  eq \f(\f(–3 –4,5),\f(–5 + 3,4)) = eq \f(– \f(7,5),( \f(2,4)) 



=  eq \f(–7,5) (  eq \f(4,–2) 



=  eq \f(14,5)  




= Wvbcÿ

(  eq \f(sin( + cos(, sec( + tan() =  eq \f(14,5)  (cÖgvwYZ)
eq \o((,M)
wPÎ n‡Z,  eq \f(OP,OM) = sec(


 eq \f(PM,OM) = tan(

( cÖ`Ë mgxKiY,  eq \b(\f(OP,OM))2 +  eq \b(\f(PM,OM))2  =  eq \f(5,3) 

ev,
sec2( + tan2( =  eq \f(5,3) 

ev,
1 + tan2( + tan2( =  eq \f(5,3) 

ev,
2 tan2( =  eq \f(5,3)  ( 1


ev,
2 tan2( =  eq \f(2,3) 

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

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

(+) wb‡q, tan( =  eq \f(1,\r(3))  = tan  eq \f((,6)  = tan  eq \b(( + \f((,6)) 

(
( =  eq \f((,6) ,  eq \f(7(,6)

(() wb‡q, tan( = (  eq \f(1,\r(3)) 

ev,
tan( = ( tan  eq \f((,6) 



= tan  eq \b(( ( \f((,6)) = tan eq \b(2( ( \f((,6)) 

(
( =  eq \f(5(,6),  eq \f(11(,6)

( wbw`©ó e¨ewai g‡a¨ m¤¢ve¨ gvbmg~n:  eq \f((,6) ,  eq \f(5(,6)  (Ans.)
eq \o(((((,cÖkœ(107) 


[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi ( cÖkœ bs 7]
K.
x = y n‡j, cÖgvY Ki †h, r =  eq \r(2)x|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, sec2( ( tan2( = 1
4
M.
 eq \f(2y2,x2 + y2) (  eq \f(3x,\r(x2 + y2))  = 0 n‡j, ( Gi gvb wbY©q Ki|
4
107 bs cÖ‡kœi mgvavb
eq \o((,K)
wP‡Î, mg‡KvYx wÎfzR (OMP-G,


PM = y



OM = x



OP = r


GLb, OP2 = OM2 + PM2

ev,
r2 = x2 + y2

ev,
r2 = x2 + x2  [( x = y]

ev,
r2 = 2x2

(
r =  eq \r(2)x (cÖgvwYZ)
eq \o((,L)
PMO GKwU mg‡KvYx wÎfzR hvi f‚wg, MO = x GKK, j¤^, PM = y GKK I AwZfzR, PO = r GKK| f‚wg msjMœ m~ÿ¥‡KvY, (POM = (. 

cÖgvY Ki‡Z n‡e †h, sec2( ( tan2( = 1 

wPÎ †_‡K Avgiv †`wL †h,

sec( =  eq \f(AwZfzR,f‚wg) =  eq \f(r,x) 

tan( =  eq \f(j¤^, f‚wg) =  eq \f(y,x)       


Ges r2 = x2 + y2

(  sec2 ( – tan2( =  eq \b(\f(r,x))2 –  eq \b(\f(y,x))2 .




=  eq \f(r2,x2) –  eq \f(y2,x2) 



=  eq \f(r2 – y2, x2) 



=  eq \f(x2 + y2 ( y2,x2)  [(  r2 = x2 + y2]




=  eq \f(x2, x2)  = 1.


(  sec2( – tan2( = 1 (cÖgvwYZ)
eq \o((,M)
wP‡Î, OM = x, PM = y


  (  OP =  eq \r(x2 + y2) 

†`Iqv Av‡Q,  eq \f(2y2,x2 + y2) (  eq \f(3x,\r(x2 + y2))  = 0


ev,
 eq \f(2.PM2,OM2 + PM2) (  eq \f(3.OM,\r(OM2 + PM2))  = 0

ev,
 eq \f(2PM2,OP2) (  eq \f(3OM,\r(OP2))  = 0

ev,
2 eq \b(\f(PM,OP))2  ( 3 eq \b(\f(OM,OP))  = 0

ev,
2 sin2( ( 3 cos( = 0

ev,
2(1 ( cos2() ( 3 cos( = 0

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

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

ev,
2 cos2( + 4 cos( ( cos( ( 2 = 0

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


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

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


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


Bnv MÖnY‡hvM¨ bq|
ev,  cos( =  eq \f(1,2) 



ev,  cos( = cos 60(



(  ( = 60(

( wb‡Y©q gvb, ( = 60( (Ans.)

eq \o(((((,cÖkœ(108)

[image: image27.emf] 
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[B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgjøv] ( cÖkœ bs 7]
D‡jøwLZ wP‡Îi Av‡jv‡K wb‡æi cÖ‡kœi DËi `vI:

K.
wP‡Î O e„‡Ëi †K›`ª n‡j AC wbY©q Ki|
2
L.
cÖgvY Ki †h, tanA + tanB + tanC + tanD = 0.
4
M.
sec( + cos( = x n‡j x-Gi gvb wbY©q Ki I mgxKiYwUi mgvavb Ki|
4
108 bs cÖ‡kœi mgvavb
eq \o((,K) 
wP‡Î (B †KvYwU Aa©e„Ë¯’|
Avgiv Rvwb, Aa©e„Ë¯’ †KvY 1 mg‡KvY| ( (B = 90(

( (ABC mg‡KvYx wÎfzR|

( cx_v‡Mviv‡mi Dccv`¨ Abymv‡i, AC2 = AB2 + BC2


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


ev, AC2 = 3 + 1



ev, AC2 = 4



( AC = 2 GKK (Ans.)

eq \o((,L) 
O †K›`ª wewkó ABCD e„‡Ë ABCD PZzf©yRwU AšÍwj©wLZ|

( (A + (C = 180(
[e„‡Ë AšÍwj©wLZ PZyfz©‡Ri wecixZ
 †KvYØ‡qi mgwó 180(]


Ges (B + (D = 180(

GLb, evgcÿ = tanA + tanB + tanC + tanD


= tanA + tan(180( ( D) + tan (180( ( A) + tanD


= tanA ( tanD ( tanA + tanD   [( 2q PZz_©fv‡M tan FYvÍK]

= 0 

= Wvbcÿ

( tanA + tanB + tanC + tanD = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, sec ( + cos ( = x ... ... ... ... (i)


GLv‡b, sec( =  eq \f(AC,BC) =  eq \f(2,1) = 2 [( AC = 2 Ges BC = 1]


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

sec( Ges cos( Gi gvb (i) bs G ewm‡q cvB,

2 + eq \f(1,2) = x ev,  eq \f(4 + 1,2) = x  ( x =  eq \f(5,2) 


( x Gi gvb  eq \f(5,2) (Ans.)


GLb, (i) bs †_‡K, sec( + cos( =  eq \f(5,2)

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

ev,  eq \f(1 + cos2 (,cos () =  eq \f(5,2)

ev, 2cos2 ( + 2 = 5cos ( 


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


ev, 2cos2 ( ( 4cos( ( cos ( + 2 = 0


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


(  (2cos ( ( 1) (cos ( ( 2) = 0

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



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


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

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

( ( =  eq \f((,3)
( wb‡Y©q mgvavb, ( =  eq \f((,3) (Ans.)

eq \o(((((,cÖkœ(109) AB = 1.1 wK.wg. D”PZvi GKwU cvnvo OA = x wK.wg. `~‡i O we›`y‡Z 7( †KvY Drcbœ K‡i Ges tan2( + cot2( = 2


[j²xcyi miKvwi evwjKv D”P we`¨vjq, j²xcyi ( cÖkœ bs 8]
K.
R¨vwgwZK †KvY I wÎ‡KvYwgwZK †Kv‡Yi g‡a¨ cv_©K¨ wjL|
2
L.
x = ?
4
M.
( = ? hLb  eq \f((,2)  < ( < 2(.
4
109 bs cÖ‡kœi mgvavb
eq \o((,K)
R¨vwgwZK †KvY I wÎ‡KvYwgwZK †Kv‡Yi g‡a¨ cv_©K¨:
	R¨vwgwZK †KvY
	wÎ‡KvYwgwZK †KvY

	i)
`ywU wfbœ iwk¥ GKwU we›`y‡Z wgwjZ n‡j †h †KvY Drcbœ nq †mUv R¨vwgwZK †KvY|
	i)
G‡ÿ‡Î GKwU w¯’i iwk¥i mv‡c‡ÿ Aci GKwU N~Y©vqgvb iwk¥i wewfbœ Ae¯’v‡b wewfbœ †KvY we‡ePbv Kiv nq|

	ii)
GwU `yB mij‡KvY ch©šÍ mxgve×|
	ii)
G‡ÿ‡Î N~Y©‡bi d‡j AviI e„nËi †KvY Drcbœ n‡Z cv‡i|


eq \o((,L)


GLv‡b,  AB = 1.1 wK.wg. cvnvowU OA = x wK.wg. `~‡i O we›`y‡Z 7( †KvY Drcbœ K‡i|

Zvn‡j, OA = x = e¨vmva© = r wK.wg.

†K›`ª¯’ †KvY, (AOB = 7( =  eq \b(\f(7,60))0 



=  eq \f(7,60) (  eq \f((,180) †iwWqvb

cvnv‡oi D”PZv, AB ( Pvc [( 7( LyeB ÿz`ª †KvY], S = 1.1 wK.wg.

Avgiv Rvwb, S = r(

ev,
1.1 = x (  eq \f(7(,60 ( 180)

ev,
x =  eq \f(1.1 ( 60 ( 180,7()

(
x = 540.22 wK.wg. (Ans.)
eq \o((,M)
†`Iqv Av‡Q, tan2( + cot2( = 2


ev,
tan2( +
[image: image28.wmf]q

2

tan

1

= 2



ev,
tan4( +1  = 2 tan2 ( [Dfq cÿ‡K tan2( Øviv ¸Y K‡i ]

ev,
tan4( ( 2 tan2( + 1 = 0


ev,
(tan2( ( 1)2 = 0


ev,
tan2( ( 1 = 0


ev,
tan2 ( = 1


ev,
tan ( = ( 1


GLb, tan ( = 1 wb‡q cvB;

tan( = tan eq \f((,4) = tan (( +  eq \f((,4) )  (kZ©vbymv‡i)

ev,
tan( = tan eq \f((,4) = tan eq \f(5(,4)  


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

Avevi, tan( = –1 wb‡q cvB, tan( = – tan eq \f((,4) 

ev,
tan( = tan (( –  eq \f((,4) ) =  tan (2(  –  eq \f((,4) ) (kZ©vbymv‡i)

ev,
tan( = tan eq \f(3(,4) = tan eq \f(7(,4) 

(
( =  eq \f(3(,4) ,  eq \f(7(,4) 

(
wbw`©ó mxgvi g‡a¨ ( Gi m¤¢ve¨ gvbmg~n,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4)  
(Ans.) 

eq \o(((((,cÖkœ(110) a = tan4( ( tan2( Ges b = 1 ( 2 sin( ( 2 cos( + cot(

[PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
cosecA =  eq \f(a,b)  n‡j, †`LvI †h, cosA = (  eq \f(\r((a2 ( b2)),a) 
2
L.
a = 1 n‡j, cÖgvY Ki †h, cos2( + cosec2( = 2.
4
M.
0 < ( < 2( k‡Z© ( Gi †Kvb gv‡bi Rb¨ b = 0 n‡e?
4
110 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 


cosecA =  eq \f(a,b) 

(
sinA =  eq \f(b,a) 

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

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

ev,
cos2A = 1 (  eq \f(b2,a2)

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

(
cosA = (  eq \f(\r((a2 ( b2)),a)  (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, 


a = tan4( ( tan2(

ev,
tan4( ( tan2( = 1  [( a = 1]

ev,
tan4( = 1 + tan2(

ev,
tan4( = sec2(

ev,
tan2( = sec(

ev,
 eq \f(sin2(,cos2() =  eq \f(1,cos()

(
sin2( = cos( ... ... ... (i)


Avevi, tan2( = sec(

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

ev,
cot2( = cos(

ev,
cosec2( ( 1 = cos(

ev,
cosec2( = 1 + sin2(   [(i) bs n‡Z]

ev,
cosec2( + cos2( = 1 + sin2( + cos2(

ev,
cosec2( + cos2( = 1 + 1


( 
cos2( + cosec2( = 2 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 


b = 1 ( 2 sin( ( 2 cos( + cot(

ev,
0 = 1 ( 2 sin( ( 2 cos( +  eq \f(cos(,sin()

ev,
sin( ( 2 sin2( ( 2 sin( cos( + cos( = 0

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

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

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


ev,
sin( =  eq \f(1,2)  = sin  eq \f((,6)  = sin  eq \b(( ( \f((,6)) 
ev, sin( = ( cos(

(
( =  eq \f((,6) ,  eq \f(5(,6)
ev, tan( = ( 1






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





ev,  tan( = tan  eq \b(( ( \f((,4)) 






= tan eq \b(2( ( \f((,4)) 





(  ( =  eq \f(3(,4),  eq \f(7(,4)

( wbw`©ó e¨ewai g‡a¨ MÖnY‡hvM¨ gvbmg~n:  eq \f((,6) ,  eq \f(5(,6),  eq \f(3(,4),  eq \f(7(,4) 
(Ans.)
eq \o(((((,cÖkœ(111) 
O †K›`ªwewkó ACB Aa©e„Ë|

[PÆMÖvg K¨v›Ub‡g›U †evW© AvšÍt D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
BC Pv‡ci ˆ`N©¨ 1.5 GKK n‡j †K›`ª¯’ †Kv‡Yi cwigvc wbY©q Ki|
2
L.
cÖgvY Ki †h, cos (A + B) = cosA cosB ( sinA sinB
4
M.
(2 ( x2) ( 3 eq \r(x2 + 2) = 0 n‡j, ( Gi gvb wbY©q Ki| 

†hLv‡b, 0 < ( <  eq \f((,2)  
4
111 bs cÖ‡kœi mgvavb
eq \o((,K)
wPÎ n‡Z, AB2 = AC2 + BC2



= ( eq \r(x2 + 2))2 + ( eq \r(2 ( x2))2



= x2 + 2 + 2 ( x2

ev, 
AB2 = 4


(
AB = 2



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


Avgiv Rvwb, S = r((  [†hLv‡b (( †K›`ª¯’ †KvY]


ev,
(( =  eq \f(S,r)



=  eq \f(1.5,1) = 1.5 †iwWqvb (Ans.)
eq \o((,L)
ÔKÕ bs n‡Z, AB = 2 GKK

(ACB Aa©e„Ë¯’ †KvY|

myZivs A + B = 90(

wPÎ n‡Z, cosA =  eq \f(\r(x2 + 2),2) 


cosB =  eq \f(\r(2 ( x2),2) 


sinA =  eq \f(\r(2 ( x2),2) 


sinB =  eq \f(\r(x2 + 2),2) 

evgcÿ = cos (A + B) = cos 90( = 0


Wvbcÿ = cosA cosB ( sinA sinB



=  eq \f(\r(x2 + 2),2) . eq \f(\r(2 ( x2),2)  (  eq \f(\r(2 ( x2),2)  .  eq \f(\r(x2 + 2),2) 


=  eq \f(\r((x2 + 2) (2 ( x2)),4)  (  eq \f(\r((x2 + 2) (2 ( x2)),4) 


= 0


( evgcÿ = Wvbcÿ (cÖgvwYZ)
eq \o((,M)
wPÎ n‡Z, cos( =  eq \f(\r(x2 + 2),2) 



sin( =  eq \f(\r(2 ( x2),2) 

cÖ`Ë mgxKiY, 


(2 ( x2) ( 3 eq \r(x2 + 2)  = 0


ev,
4. eq \b(\f(\r(2 ( x2),2))2  ( 3.2  eq \b(\f(\r(x2 + 2),2)) = 0


ev,
4 sin2( ( 6 cos( = 0

ev,
4(1 ( cos2() ( 6 cos( = 0

ev,
4 ( 4 cos2( ( 6 cos( = 0

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

ev,
2 cos2( + 4 cos( ( cos( ( 2 = 0

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

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

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


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


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

(
( =  eq \f((,3)  (Ans.)
eq \o(((((,cÖkœ(112) cotA + cosecA = m, 3 cos2( ( 2 sin2( = n,

hLb, 0 < ( < 2(.
[wgR©v Avn‡g` B¯úvnvwb D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
c„w_exi e¨vmva© 6400 wK.wg. n‡j Gi c„‡ôi †h `ywU ¯’vb c„w_exi †K‡›`ª 11| †KvY ˆZwi K‡i, Zv‡`i ga¨eZx© `~iZ¡ wbY©q Ki|
2
L.
cÖgvY Ki †h, sinA =  eq \f(2m,m2 + 1)
4
M.
n =  eq \f(1,2) n‡j, ( Gi gvb wbY©q Ki|
4
112 bs cÖ‡kœi mgvavb
eq \o((,K)
GLv‡b, r = 6400 wK.wg.

( = 11( =  eq \b(\f(11,60))0 



=  eq \f(11,60) (  eq \f((,180) †iwWqvb

( ¯’vb `ywUi ga¨eZx© `~iZ¡, S = e„ËPv‡ci ˆ`N©¨




= r(




= 6400 (  eq \f(11,60) (  eq \f((,180)




= 20.479 wK.wg. (Ans.) 
eq \o((,L)
†`Iqv Av‡Q, cotA + cosecA = m



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


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


ev,
 eq \f((cosA + 1)2,sin2A) = m2


ev,
 eq \f((1 + cosA)2,1 ( cos2A) = m2


ev,
 eq \f((1 + cosA)2,(1 + cosA) (1 ( cosA)) = m2


ev,
 eq \f(1 + cosA,1 ( cosA) = m2



ev,
 eq \f(1 + cosA + 1 ( cosA,1 + cosA ( 1 + cosA) =  eq \f(m2 + 1,m2 ( 1)  [†hvRb-we‡qvRb]


ev,
 eq \f(2,2 cosA) =  eq \f(m2 + 1,m2 ( 1)


ev,
cosA =  eq \f(m2 ( 1,m2 + 1)


ev,
cos2A =  eq \f((m2 ( 1)2,(m2 + 1)2)


ev,
1 ( sin2A =  eq \f((m2 ( 1)2,(m2 + 1)2)


ev,
sin2A = 1 (  eq \f((m2 ( 1)2,(m2 + 1)2)


ev,
sin2A =  eq \f((m2 + 1)2 ( (m2 ( 1)2,(m2 + 1)2)


ev,
sin2A =  eq \f(4m2.1,(m2 + 1)2)


ev,
sinA =  eq \f(2m,m2 + 1) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, n = 3 cos2( ( 2 sin2(

cÖkœg‡Z, 

     3 cos2( ( 2 sin2( =  eq \f(1,2) 

ev,
3 cos2( ( 2(1 ( cos2() =  eq \f(1,2) 

ev,
3 cos2( ( 2 + 2 cos2( =  eq \f(1,2) 

ev,
5 cos2( = 2 +  eq \f(1,2) 

ev,
5 cos2( =  eq \f(5,2) 

ev,
cos2( =  eq \f(1,2) 

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

GLb, cos( =  eq \f(1,\r(2))  n‡j, cos( = cos  eq \f((,4)  = cos eq \b(2( ( \f((,4)) 

(
( =  eq \f((,4) ,  eq \f(7(,4)

Avevi, cos( = (  eq \f(1,\r(2))  n‡j, cos( = ( cos  eq \f((,4) 

ev,
cos( = cos eq \b(( ( \f((,4))  = cos eq \b(( + \f((,4)) 

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

( cÖ`Ë 0 < ( < 2( mxgvi g‡a¨ wb‡Y©q mgvavb,

( =  eq \f((,4) ,  eq \f(3(,4),  eq \f(5(,4),  eq \f(7(,4) (Ans.)
eq \o(((((,cÖkœ(113) 

[AvMÖvev` miKvwi K‡jvbx D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 7]
K.
tan  eq \b(\f(11(,6))  Gi gvb wbY©q Ki|
2
L.
hw` a = 1, b =  eq \r(2) nq Z‡e,

(sec( ( cos () (cosec( ( sin () (tan( + cot() Gi gvb wbY©q Ki|
4
M.
hw`  eq \f(\r(3)a,b) +  eq \f(\r(b2 ( a2),b)  = 2 nq, Zvn‡j ( Gi gvb wbY©q Ki|
4
113 bs cÖ‡kœi mgvavb
eq \o((,K)
tan eq \b(\f(11(,6)) 

= tan  eq \b(2( ( \f((,6)) 

= ( tan  eq \f((,6)   [( 4_© PZzf©v‡M tan( FYvÍK]

= (  eq \f(1,\r(3)) 
eq \o((,L)
†`Iqv Av‡Q,

a = 1, b =  eq \r(2)

( OB =  eq \r(b2 ( a2) 


=  eq \r(()2 ( 1) 



=  eq \r(2 ( 1) 


= 1


wP‡Î n‡Z, sec( =  eq \f(OA,OB)


=  eq \f(b,OB)


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

cos( =  eq \f(AB,OA) =  eq \f(a,OA) =  eq \f(1,\r(2)) 

cosec( =  eq \f(OA,AB) =  eq \f(b,a)  =  eq \f(\r(2),1)  =  eq \r(2)

sin( =  eq \f(OB,OA) =  eq \f(OB,b) =  eq \f(1,\r(2)) 

tan( =  eq \f(AB,OB) =  eq \f(1,1) = 1


cot( =  eq \f(AB,OB) =  eq \f(1,1) = 1


cÖ`Ë ivwk = (sec( ( cos() (cosec( ( sin() (tan( + cot()



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

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



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



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



=  eq \f(1,2)  . 2



= 1  (Ans.)
eq \o((,M)
 eq \f(a,b)
 +  eq \f(\r(b2 ( a2),b)  = 2


ev,
 eq \f(a,b)
 + ( \f(a2,b2)) eq \f(\r(b2),b) 
 = 2

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

ev,
 eq \r(3) . sin( +  eq \r(1 ( sin2()  = 2

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

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

ev,
3 sin2( = (2 ( cos()2  [eM© K‡i]

ev,
3(1 ( cos2() = 4 ( 4 cos( + cos2(

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

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

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

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


ev,
2 cos( ( 1 = 0

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

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

(
( =  eq \f((,3)  (Ans.)
eq \o(((((,cÖkœ(114) cotA + cosecA = m, 3cos2( ( 2sin2( = n, 
hLb 0 < ( < 2(.

[ev›`ievb miKvwi evwjKv D”P we`¨vjq, ev›`ievb ( cÖkœ bs 7]
K.
c„w_exi e¨vmva© 6400 wK‡jvwgUvi n‡j, Gi c„‡ôi †h `ywU ¯’vb c„w_exi †K‡›`ª 11( †KvY ˆZwi K‡i  Zv‡`i ga¨eZx© `~iZ¡ wbY©q Ki|
2
L.
cÖgvY Ki †h, sinA =  eq \f(2m,m2 + 1)
4
M.
n =  eq \f(1,2) n‡j, ( Gi gvb wbY©q Ki|
4
114 bs cÖ‡kœi mgvavb
eq \o((,K)
e¨vmva©, r = 6440 wK.wg.

c„w_exi †K‡›`ª Drcbœ †KvY, ( = 11( =  eq \b(\f(11,60))( 



=  eq \f(11,60) (  eq \f((,180)  †iwWqvb

(
¯’vbØ‡qi `~iZ¡, S = Pv‡ci ˆ`N©¨ = r(



= 6440 (  eq \f(11,60) (  eq \f((,180)  wK.wg.



= 20.6066 wK.wg. (cÖvq) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 


cotA + cosecA = m


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


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

ev,
 eq \f((1 + cosA)2,sin2A)  = m2   [Dfqcÿ‡K eM© K‡i]

ev,
 eq \f((1 + cosA) (1 + cosA),1 ( cos2A)  = m2

ev,
 eq \f((1 + cosA) (1 + cosA),(1 ( cosA) (1 + cosA))  = m2

ev,
 eq \f(1 + cosA,1 ( cosA)  = m2

ev,
 eq \f(1 + cosA + 1 ( cosA,1 + cosA ( 1 + cosA)  =  eq \f(m2 + 1,m2 ( 1)  [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2,2 cosA)  =  eq \f(m2 + 1,m2 ( 1) 

ev,
cosA =  eq \f(m2 ( 1,m2 + 1) 

ev,
cos2A =  eq \f((m2 ( 1)2,(m2 + 1)2) 

ev,
1 ( sin2A =  eq \f(m4 ( 2m2 + 1,m4 + 2m2 + 1) 

ev,
1 (  eq \f(m4 ( 2m2 + 1,m4 + 2m2 + 1)  = sin2A

ev,
sin2A =  eq \f(m4 + 2m2 + 1 ( m4 + 2m2 ( 1,m4 + 2m2 + 1) 

ev,
sin2A =  eq \f(4m2,(m2 + 1)2) 

(
sinA =  eq \f(2m,m2 + 1)  [eM©g~j K‡i] (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 3 cos2( ( 2 sin2( = n Ges n =  eq \f(1,2) 

(
3 cos2( ( 2 sin2( =  eq \f(1,2) 

ev,
3 cos2( ( 2(1 ( cos2() =  eq \f(1,2) 

ev,
3 cos2( ( 2 + 2 cos2( =  eq \f(1,2) 

ev,
5 cos2( =  eq \f(1,2)  + 2


ev,
5 cos2( =  eq \f(5,2) 

ev,
cos2( =  eq \f(1,2) 

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

cos( =  eq \f(1,\r(2))  n‡j, cos( = cos  eq \f((,4) = cos  eq \b(2( ( \f((,4))

(
( =  eq \f((,4) ,  eq \f(7(,4) 

cos( = (  eq \f(1,\r(2))  n‡j, cos( = ( cos  eq \f((,4)


= cos eq \b(( ( \f((,4)) 


= cos  eq \b(( + \f((,4))


= cos  eq \f(3(,4) = cos  eq \f(5(,4)

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

(
wb‡Y©q gvb, ( =  eq \f((,4) ,  eq \f(3(,4) ,  eq \f(5(,4) ,  eq \f(7(,4)  (Ans.)
‡U÷ †ccvi-2020
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