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[image: image32.wmf]
eq \o((((,cÖkœ(1) x eq \s\up5(\f(1,p)) = y eq \s\up5(\f(1,q)) = z eq \s\up5(\f(1,r)) , m = 2, n = 3 Ges g2 = h3
(mgwš^Z Aa¨vq 5 I 9  [XvKv †evW©-2019 ( cÖkœ bs 2]
K.
3 + 7x ( 5x2 = 0 mgxKiYwUi g~jØ‡qi cÖK…wZ wbY©q Ki|
2
L.
cÖgvY Ki †h,  eq \b(\f(h,g))\s\up10(\f(n,m)) +  eq \b(\f(h,g))\s\up10(\f(m,n)) =  eq \r(g) +  eq \f(1,\r(3,h))
4
M.
xyz = 1 n‡j, cÖgvY Ki †h,

 eq \f(1,aq + a(r + 1) +  eq \f(1,ar + a(p + 1) +  eq \f(1,ap + a(q + 1) = 1
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
3 + 7x ( 5x2 = 0  A_©vr, (5x2 + 7x + 3 = 0


mgxKiYwU‡K ax2 + bx + c = 0


mgxKi‡Yi mv‡_ Zzjbv K‡i cvB,


a = ( 5, b = 7, c = 3


(
wbðvqK = b2 ( 4ac = 72 ( 4((5) . 3 = 49 + 60




= 109 > 0 wKš‘ c~Y© eM© bq|

(  cÖ`Ë mgxKi‡Yi g~jØq ev¯—e, Amgvb I Ag~j` n‡e|
eq \o((,L)
†`Iqv Av‡Q, m = 2




n = 3



Ges
g2 = h3 


GLb,

evgc¶ =  eq \b(\f(g,h))\s\up10(\f(n,m)) +  eq \b(\f(h,g))\s\up10(\f(m,n)) 




=  eq \b(\f(g,h))\s\up10(\f(3,2)) +  eq \b(\f(h,g))\s\up10(\f(2,3))  [m I n Gi gvb ewm‡q]



=  eq \b(\f(g3,h3))\s\up10(\f(1,2)) +  eq \b(\f(h2,g2))\s\up10(\f(1,3)) =  eq \b(\f(g3,g2))\s\up10(\f(1,2)) +  eq \b(\f(h2,h3))\s\up10(\f(1,3))



= g eq \s\up5(\f(1,2)) + (h(1) eq \s\up5(\f(1,3))  =  eq \r(g) + h eq \s\up5(( \f(1,3))



=  eq \r(g) +  eq \b(h \s\up5(\f(1,3)))(1 =  eq \r(g) +  eq \f(1,\r(3,h)) = Wvbc¶

(  eq \b(\f(g,h))\s\up10(\f(n,m)) +  eq \b(\f(h,g))\s\up10(\f(m,n)) =  eq \r(g) +  eq \f(1,\r(3,h)) (cÖgvwYZ)

[we.`ª: cÖ‡kœ fzj Av‡Q, evgc‡¶  eq \b(\f(h,g))\s\up10(\f(n,m)) Gi ¯’‡j  eq \b(\f(g,h))\s\up10(\f(n,m)) n‡e]  
eq \o((,M)
†`Iqv Av‡Q, x eq \s\up5(\f(1,p)) = y eq \s\up5(\f(1,q)) = z eq \s\up5(\f(1,r))

awi, x eq \s\up5(\f(1,p)) = y eq \s\up5(\f(1,q)) = z eq \s\up5(\f(1,r)) = k


Zvn‡j, x eq \s\up5(\f(1,p)) = k


(
x = kp

GKBfv‡e, y = kq , z = kr

Avevi, xyz = 1


(
kp . kq . kr = 1


ev,
kp + q + r = k0

(
p + q + r = 0


evgc¶ =  eq \f(1,aq + a (r + 1) +  eq \f(1,ar + a (p + 1) +   eq \f(1,ap + a ( q + 1) 


=  eq \f(1,aq + \f(1,ar) + 1) +  eq \f(1,ar + a ( p + 1) +  eq \f(1,ap + a ( q + 1)

=  eq \f(ar,1 + ar + a q + r) +  eq \f(1,1 + ar + aq + r) +  eq \f(1,ap + \f(1,aq) + 1)
[( p + q + r = 0 ( q + r = ( p]


=  eq \f(ar,1 + ar + aq + r) +  eq \f(1,1 + ar + aq + r) +  eq \f(aq,ap + q + aq + 1)

=  eq \f(ar,1 + ar + aq + r) +  eq \f(1,1 + ar + aq + r) +  eq \f(aq,a(r + aq + 1)

=  eq \f(ar,1 + ar + aq + r) +  eq \f(1,1 + ar + aq + r) +  eq \f(aq,\f(1,ar) + aq + 1)

=  eq \f(ar,1 + ar + aq + r) +  eq \f(1,1 + ar + aq + r) +  eq \f(aq.ar,1 + ar + aq + r)

=  eq \f(ar + 1 + aq + r,1 + ar + aq + r)  = 1 = Wvbc¶

(  eq \f(1,aq + a(r + 1) +  eq \f(1,ar + a(p + 1) +  eq \f(1,ap + a(q + 1) = 1  (cÖgvwYZ)
eq \o((((,cÖkœ(2) A =  eq \f(1,yq + y(r + 1) +  eq \f(1,yr + y(p + 1) +  eq \f(1,yp + y(q + 1)  

Ges loge(3 + x) = 2 logex.
[ivRkvnx †evW©-2019 ( cÖkœ bs 2]
K.
log eq \s\do5(\r(27)) m = 3 eq \f(1,3)  n‡j, m-Gi gvb wbY©q Ki|
2
L.
p + q + r = 0 n‡j cÖgvY Ki †h, A = 1.
4
M.
2q mgxKiY n‡Z cÖgvY Ki †h, x =  eq \f(\r(13) + 1,2) .
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, log eq \s\do5(\r(27)) m = 3  eq \f(1,3) 

ev,
log eq \s\do5(\r(27)) m =  eq \f(10,3) 

ev,
m = ( eq \r(27)) eq \s\up6(\f(10,3))  =  eq \b(3) eq \s\up6(\f(10,3))  
= 35 = 243


(
m = 243 (Ans.)
eq \o((,L) 
 †`Iqv Av‡Q, 


A =  eq \f(1,yq + y (r + 1) +  eq \f(1,yr + y (p + 1) +   eq \f(1,yp + y ( q + 1) 


=  eq \f(1,yq + \f(1,yr) + 1) +  eq \f(1,yr + y ( p + 1) +  eq \f(1,yp + y ( q + 1)

=  eq \f(yr,1 + yr + y q + r) +  eq \f(1,1 + yr + yq + r) +  eq \f(1,yp + \f(1,yq) + 1)
[( p + q + r = 0 ( q + r = ( p]


=  eq \f(yr,1 + yr + yq + r) +  eq \f(1,1 + yr + yq + r) +  eq \f(yq,yp + q + yq + 1)

=  eq \f(yr,1 + yr + yq + r) +  eq \f(1,1 + yr + yq + r) +  eq \f(yq,y(r + yq + 1)

=  eq \f(yr,1 + yr + yq + r) +  eq \f(1,1 + yr + yq + r) +  eq \f(yq,\f(1,yr) + yq + 1)

=  eq \f(yr,1 + yr + yq + r) +  eq \f(1,1 + yr + yq + r) +  eq \f(yq.yr,1 + yr + yq + r)

=  eq \f(yr + 1 + yq + r,1 + yr + yq + r) =  eq \f(1 + yr + yq + r,1 + yr + yq + r) = 1

( 
A = 1 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, loge(3 + x) = 2 logex


ev,
loge(3 + x) = logex2

ev,
3 + x = x2


ev,
x2 ( x ( 3 = 0


ev,
x2 ( 2 . x .  eq \f(1,2)  +  eq \f(1,4)  = 3 +  eq \f(1,4) 

ev,
 eq \b(x ( \f(1,2))2  =  eq \f(13,4) 

ev,
x (  eq \f(1,2)  =  eq \f(\r(13),2)    [FYvÍK msL¨vi jMvwi`g AmsÁvwqZ]

ev,
x =  eq \f(\r(13),2)  +  eq \f(1,2) 

(
x =  eq \f(\r(13) + 1,2)  (cÖgvwYZ)
eq \o((((,cÖkœ(3) A = 2 logkx ( logk(3 + x), B = 1 + logpqr, C = 1 + logqrp Ges D = 1 + logrpq.
[Kzwgj­v †evW©-2019 ( cÖkœ bs 3]
K.
C = 3 n‡j, †`LvI †h,  eq \f(p,q)  =  eq \f(q,r) .
2
L.
A = 0 n‡j, †`LvI †h, x =  eq \f(1,2) (1 +  eq \r(13)).
4
M.
cÖgvY Ki †h, B(1 + C(1 + D(1 = 1.
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)  
C = 3 n‡j, 1 + logqrp = 3


ev,
logq rp = 2


ev,
rp = q2


ev,
rp = q.q


(
 eq \f(p,q)  =  eq \f(q,r)  (†`Lv‡bv n‡jv)
eq \o((,L) 
A = 0 n‡j, 2 logkx ( logk(3 + x) = 0


ev,
logkx2 ( logk (3 + x) = 0


ev,
logk  eq \f(x2,3 + x)  = 0

ev,
 eq \f(x2,3 + x)  = k0 = 1


ev,
x2 = 3 + x


ev,
x2 ( x ( 3 = 0


ev,
x =  eq \f(((( 1) ( \r(((1)2 ( 4.1((3)),2.1) 



=  eq \f(1 ( \r(1 + 12),2) 



=  eq \f(1,2) (1 (  eq \r(13) )


†h‡nZz FYvÍK msL¨vi jMvwi`g msÁvwqZ bq|

(
x =  eq \f(1,2) (1 +  eq \r(13) ) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, B = 1 + logpqr


ev,
B = logpp + logpqr


ev,
B = logppqr


ev,
pB = pqr


ev,
p =  eq (pqr)\s\up6(\f(1,B))... ... (i)

Abyiƒcfv‡e,  q =  eq (pqr)\s\up7(\f(1,C)) ... ... (ii)

         Ges  r =  eq (pqr)\s\up7(\f(1,D)) ... ... (iii)

(i) ( (ii) ( (iii)  †_‡K cvB,

pqr =  eq (pqr)\s\up7(\f(1,B)) . eq (pqr)\s\up7(\f(1,C)) . eq (pqr)\s\up7(\f(1,D)) 

ev,
(pqr)1 =  eq (pqr)\s\up7(\f(1,B) + \f(1,C) + \f(1,D))

ev,
 eq \f(1,B) + \f(1,C) + \f(1,D) = 1 

( B(1 + C(1 + D(1 = 1  (cÖgvwYZ)
eq \o((((,cÖkœ(4) A = 36y2 ( 8y ( 5, B = 2a3 + 3a2 ( 32a + 15 Ges 
C = log4  eq \b\bc(14 + \r(x2 ( 12x + 36)).

(mgwš^Z Aa¨vq 2, 5 I 9 [ewikvj †evW©-2019 ( cÖkœ bs 2]
K.
A = 0 n‡j mgxKiYwUi wbðvqK wbY©q Ki|
2
L.
Drcv`K Dccv‡`¨i mvnv‡h¨ B †K Drcv`‡K we‡k­lY Ki|
4
M.
C = 2 n‡j, x Gi gvb wbY©q Ki|
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)
A = 0 n‡j,

36y2 ( 8y ( 5 = 0

(
wbðvqK = (( 8)2 ( 4.36(( 5)




= 64 + 720




= 784 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, B = 2a3 + 3a2 ( 32a + 15

awi, f(a) = 2a3 + 3a2 ( 32a + 15



f(( 5) = 2(( 5)3 + 3(( 5)2 ( 32(( 5) + 15 = 0


(
(a + 5), f(a) Gi GKwU Drcv`K|

cÖ`Ë ivwk = 2a3 + 3a2 (32a + 15



= 2a3 + 10a2 ( 7a2 ( 35a + 3a + 15



= 2a2(a + 5) ( 7a (a + 5) + 3(a + 5)



= (a + 5) (2a2 (7a + 3)



= (a + 5) (2a2 ( 6a (a + 3)



= (a + 5) {2a(a ( 3) ( 1 (a ( 3)}



= (a + 5) (a ( 3) (2a ( 1) (Ans.)
eq \o((,M)
C = 2 n‡j, 2 = log4  eq \b\bc(14 + \r(x2 (12x + 36))

ev, 
 42 = 14 +  eq \r(x2 ( 12x + 36)

ev, 
16 (14 =  eq \r(x2 ( 12x + 36)

ev, 
2 =  eq \r(x2 ( 12x + 36)

ev, 
4 = x2 (12x + 36

ev, 
x2 (12x + 32 = 0

ev, 
x2 ( 8x ( 4x + 32 = 0

ev,  
x(x (8) ( 4 (x ( 8) = 0


ev,  
(x ( 8) (x (4) = 0


nq
x ( 8 = 0 A_ev, x ( 4 = 0


ev,
x = 8 
ev,
x = 4


(
x = 4, 8 (Ans.)
eq \o((((,cÖkœ(5) p = 1 + loga(bc), q = 1 + logb(ca), r = 1 + logc(ab)
Ges x2 + y2 = 7xy 
 [mKj †evW©-2018 ( cÖkœ bs 2]
K.
p(1 Gi gvb wbY©q Ki|
2
L.
†`LvI †h,  eq \f(1,p) +  eq \f(1,q) +  eq \f(1,r) = 1.
4
M.
cÖgvY Ki †h, log  eq \b(\f(x + y,3)) =  eq \f(1,2) (logx + logy)
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, p = 1 + logabc

ev, 
p = logaa + logabc


ev, 
p = logaabc


ev, 
 eq \f(1,p) =  eq \f(1,logaabc)

( 
p(1 = logabca [( logba ( logab = 1] (Ans.)

eq \o((,L)
†`Iqv Av‡Q, p = 1 + logabc


ev,
p = logaa + logabc


ev,
p = logaabc


ev,
ap = abc


ev,
a =  eq (abc)\s\up6(\f(1,p))... ... (i)


Abyiƒcfv‡e,  b =  eq (abc)\s\up7(\f(1,q)) ... ... (ii)


         Ges  c =  eq (abc)\s\up7(\f(1,r)) ... ... (iii)


(i) ( (ii) ( (iii)  †_‡K cvB,

abc =  eq (abc)\s\up7(\f(1,p)) . eq (abc)\s\up7(\f(1,q)) . eq (abc)\s\up7(\f(1,r)) 

ev,
(abc)1 =  eq (abc)\s\up7(\f(1,p) + \f(1,q) + \f(1,r))

(
 eq \f(1,p) + \f(1,q) + \f(1,r) = 1  (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, x2 + y2 = 7xy


ev,
x2 + y2 + 2xy = 7xy + 2xy  [Dfq c‡¶ 2xy †hvM K‡i]

ev,
(x + y)2 = 9xy


ev,
 eq \f((x + y)2,9) = xy


ev,
 eq \b(\f(x + y,3))2 = xy


ev,
log  eq \b(\f(x + y,3))2 = log (xy)   [Dfq c‡¶ log wb‡q]

ev,
2log  eq \b(\f(x + y,3)) = log (xy)


ev,
log  eq \b(\f(x + y,3)) =  eq \f(1,2) log (xy) =  eq \f(1,2) (log x + log y)

[( log (M ( N) = log M + log N]

( log  eq \b(\f(x + y,3)) =  eq \f(1,2)  (log x + log y) (cÖgvwYZ)
eq \o((((,cÖkœ(6) P = xa(b, Q = xb(c, R = xc(a
[XvKv †evW©-2017 ( cÖkœ bs 2]
K.
log eq \b(\f(P,R)) = 0 n‡j, †`LvI †h, b + c = 2a.
2
L.
cÖgvY Ki †h,  eq \f(1,1 + Q + P(1)  +  eq \f(1,1 + R + Q(1)  +  eq \f(1,1 + P + R(1)  = 1
4
M.
cÖgvY Ki †h, (c + a) log(PQ) + (a + b) log(QR)


+ (b + c) log(PR) = 0
4
6 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, P = xa ( b,  Q = xb ( c, R = xc ( a

cÖkœg‡Z, log  eq \b(\f(P,R)) = 0


ev,
log  eq \b(\f(xa ( b,xc ( a)) = 0

ev,
log xa ( b ( c + a = log 1  [( log 1 = 0]

ev,
x2a ( b ( c = 1

ev,
x2a ( b ( c = x0  [(x0 = 1]

ev,
2a ( b ( c = 0


(
b + c = 2a  (†`Lv‡bv n‡jv)
eq \o((,L) 
evgc¶ =  eq \f(1,1 + Q + P(1)  +  eq \f(1,1 + R + Q(1)  +  eq \f(1,1 + P + R(1) 

=  eq \f(1,1 + xb ( c + (xa ( b)(1)  +  eq \f(1,1 + xc ( a + (xb ( c)(1)  +  eq \f(1,1 + xa ( b + (xc ( a)(1)  
[gvb ewm‡q]

=  eq \f(x ( b,x ( b (1 + xb ( c + xb ( a))  +  eq \f(x ( c,x ( c (1 + xc ( a + xc ( b))  +  eq \f(x ( a,x ( a(1 + xa ( b + xa  (  c )) 

=  eq \f(x ( b,x ( b + x ( c + x ( a)  +  eq \f(x ( c,x ( c + x ( a + x ( b)  +  eq \f(x ( a,x ( a + x ( b + x ( c) 

=  eq \f(x( b + x ( c + x( a,x( a + x( b + x( c) 

= 1 = Wvbc¶

(  eq \f(1,1 + Q + P(1)  +  eq \f(1,1 + R + Q(1)  +  eq \f(1,1 + P + R(1)  = 1   (cÖgvwYZ)
eq \o((,M)
evgc¶ = (c + a) log(PQ) + (a + b) log(QR) + (b + c)log (PR)


= (c + a) log(xa ( b . xb ( c) + (a + b) log (xb ( c . xc ( a)
+ (b + c) log (xa ( b . xc ( a)


= (c + a) log(xa ( b + b ( c) + (a + b) log(xb ( c + c ( a)

+ (b + c) log(xa ( b + c ( a)


= log x(a ( c) (a + c) + log x(b ( a) (b + a) + log x(c ( b) (c + b)

= log (xa2 ( c2 . xb2 ( a2 . xc2 ( b2 )


= log(xa2 ( c2 + b2 ( a2 + c2 ( b2)


= log x0

= log 1  [( x0 = 1]


= 0  [( log 1 = 0]


= Wvbc¶

( (c + a) log(PQ) + (a + b) log(QR) + (b + c)log (PR) = 0 
(cÖgvwYZ)
eq \o((((,cÖkœ(7) a = logp(qr), b = logq(rp), c = logr(pq) Ges 
F(x) = x3 + 6x2 + 11x + 6.



(mgwš^Z Aa¨vq 2 I 9 [PÆMÖvg †evW©-2017 ( cÖkœ bs 3]
K.
c = 2 n‡j cÖgvY Ki †h, r = eq \r(pq).
2
L.
F(x) †K x – u Ges x – v Øviv fvM Ki‡j GKB fvM‡kl _v‡K †hLv‡b, u ( v, Z‡e †`LvI †h, u2 + v2 + uv + 6u + 6v + 11 = 0.
4
M.
cÖgvY Ki †h, eq \f(1,a + 1) + eq \f(1,b + 1) + eq \f(1,c + 1) = 1.
4
7 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, c = logr(pq)


cÖkœg‡Z, c = 2


ev, 
logr(pq) = 2


ev, 
r2 = pq 
[(  logax = y n‡j, ay = x]


( 
r = eq \r(pq) (cÖgvwYZ)
eq \o((,L) 
†`Iqv Av‡Q, F(x) = x3 + 6x2 + 11x + 6


GLb, F(x) †K (x – u) Øviv fvM Ki‡j fvM‡kl n‡e 


F(u) = u3 + 6u2 + 11u + 6


Ges (x – v) Øviv fvM Ki‡j fvM‡kl n‡e


F(v) = v3 + 6v2 + 11v + 6


cÖkœg‡Z, F(u) = F(v)


ev,
u3 + 6u2 + 11u + 6 = v3 + 6v2 + 11v + 6


ev,
u3 – v3 + 6u2 – 6v2 + 11u – 11v = 0


ev, 
(u – v) (u2 + uv + v2) + 6(u + v)(u – v) + 11(u – v) = 0


ev, 
(u – v) (u2 + uv + v2 + 6u + 6v + 11) = 0


( 
u2 + v2 + uv + 6u + 6v + 11 = 0 [( u ( v ZvB u – v ( 0]

(†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, a = logp(qr), b = logq(rp) Ges c = logr(pq)


GLb, a + 1 = logp(qr) + 1 = logp(qr) + logpp  = logp(pqr)


GKBfv‡e,


b + 1 = logq(pqr)



c + 1 = logr(pqr)


evgc¶ = eq \f(1,a + 1) + eq \f(1,b + 1) + eq \f(1,c + 1)



= eq \f(1,logp(pqr)) + eq \f(1,logq(pqr)) + eq \f(1,logr(pqr))



= log(pqr)p + log(pqr)q + log(pqr)r = log(pqr) (pqr) = 1 




= Wvbc¶

( 
eq \f(1,a + 1) + eq \f(1,b + 1) + eq \f(1,c + 1) = 1 (cÖgvwYZ)
eq \o((((,cÖkœ(8) A = p2 ( 3 eq \s\up6(\f(2,3)) ( 3 eq \s\up6(\f((2,3)) + 2 Ges ƒ(x) = ln(1 + x); x ( 0.



[wm‡jU †evW©-2017 ( cÖkœ bs 3]
K.
(25)x = (125)y n‡j x : y Gi gvb wbY©q Ki|
2
L.
A = 0 n‡j †`LvI †h, 3p3 + 9p = 8
4
M.
ƒ(x) Gi eY©bvmn †jLwPÎ A¼b Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, (25)x = (125)y

ev,
(52)x = (53)y ev, 52x = 53y ev, 2x = 3y ev,  eq \f(x,y)  =  eq \f(3,2) 

(
x : y = 3 : 2 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, A = p2 ( 3 eq \s\up6(\f(2,3))  ( 3 eq \s\up6(\f((2,3)) + 2


cÖkœg‡Z, A = 0


ev,
p2 ( 3 eq \s\up6(\f(2,3)) (  3 eq \s\up6(\f((2,3)) + 2 = 0     ev,  p2 = 3 eq \s\up6(\f(2,3)) ( 2 + 3 eq \s\up6(\f((2,3)) 

ev,
p2 =  eq \b(3\s\up7(\f(1,3)))2 ( 2.3 eq \s\up6(\f(1,3)) . 3 eq \s\up6(\f((1,3)) +  eq \b(3\s\up7(\f((1,3)))2

ev,
p2 =  eq \b(3\s\up7(\f(1,3)) ( 3 \s\up7(\f((1,3)))2

ev,
p = 3 eq \s\up6(\f(1,3)) ( 3 eq \s\up6(\f((1,3)) 

ev,
p3 =  eq \b(3\s\up7(\f(1,3)) ( 3 \s\up7(\f((1,3)))3  [Nb K‡i]

ev,
p3 =  eq \b(3\s\up7(\f(1,3)))3 (  eq \b(3\s\up7(\f((1,3)))3 ( 3.3 eq \s\up6(\f(1,3)) .3 eq \s\up6(\f((1,3))  eq \b(3\s\up7(\f(1,3)) ( 3 \s\up7(\f((1,3)))

ev,
p3 = 3 ( 3(1 ( 3.3 eq \s\up6(\f(1,3) ( \f(1,3)) .p   \f(1,3))  eq \b\bc\[(( 3 ( 3 eq \s\up6(\f((1,3)) = p)


ev,
p3 = 3 (  eq \f(1,3)  ( 3.30.p

ev,
p3 = 3 (  eq \f(1,3)  ( 3p    [( 30 = 1]

ev,
p3 =  eq \f(9 ( 1 ( 9p,3) 

ev,
3p3 = 8 ( 9p


(
3p3 + 9p = 8 (†`Lv‡bv n‡jv)
eq \o((,M)
awi, y = ƒ(x) = ln(1 + x); x ( 0

x Gi K‡qKwU gvb wb‡q y Gi gvb wb‡æi Q‡K †`Lv‡bv n‡jv:
	x
	0
	3
	5
	8
	11

	y
	0
	1.386
	1.792
	2.197
	2.485


 
GLb, QK KvM‡R x-A¶ XOX( Ges y-A¶ YOY( AuvwK| Dfq A¶ eivei ¶z`ªZg e‡M©i cÖwZ evûi ˆ`N©¨ 1 GKK a‡i Q‡K cÖvß we›`y¸‡jv ¯’vcb K‡i †hvM Kwi| Zvn‡j cÖvß eµ‡iLvB y = ƒ(x) = ln(1 + x) Gi †jL|
[image: image31.wmf]
eq \o((((,cÖkœ(9)  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c)
[ewikvj †evW©-2017 ( cÖkœ bs 3]
K.
a = c n‡j, †`LvI †h, x = z.
2
L.
x =  eq \f(1,2) , y =  eq \f(1,3) n‡j †`LvI †h,  eq \b(\f(a,b)) eq \s\up6(\f(3,2)) +  eq \b(\f(b,a)) eq \s\up6(\f(2,3)) = a eq \s\up6(\f(1,2)) + b eq \s\up6(( \f(1,3)).
4
M.
abc = 1 n‡j, cÖgvY Ki †h, 

 eq \f(1,p( x + py + 1) +  eq \f(1,p( y + pz + 1) +   eq \f(1,p( z + px + 1) = 1.
4
9 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q,  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c)

( 
 eq \r(x,a) =  eq \r(z,c) ev, a eq \s\up6(\f(1,x)) = c eq \s\up6(\f(1,z)) 


ev, 
c eq \s\up6(\f(1,x)) = c eq \s\up6(\f(1,z)) [( a = c]


ev, 
 eq \f(1,x) =  eq \f(1,z)

( 
x = z (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q,

 eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c) ev,  eq \r(x,a) =  eq \r(y,b)

( 
a eq \s\up6(\f(1,x)) = b eq \s\up6(\f(1,y))

x =  eq \f(1,2), y =  eq \f(1,3) n‡j Avgiv cvB, a2 = b3

(  
a = 
[image: image2.wmf]2

3

b



Avevi,  a2 = b3 ev, b3 = a2

(  
b = 
[image: image3.wmf]3

2

a


GLb, evgc¶
= 
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b

a

a

3

2

2

3

+

   
[image: image7.wmf]ú

ú

û

ù

ê

ê

ë

é

=

=

3

2

2

3

a

b

,

b

a

Q
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= a eq \s\up9(\f(1,2)) + b eq \s\up9(( \f(1,3))

= Wvbc¶  
( 

[image: image9.wmf]3
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÷
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= a eq \s\up9(\f(1,2)) + b eq \s\up9(( \f(1,3)) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c)

( 
 eq \r(x,a) =  eq \r(y,b) Ges  eq \r(y,b) =  eq \r(z,c)

ev, 
a eq \s\up6(\f(1,x)) = b eq \s\up6(\f(1,y))
ev, b eq \s\up6(\f(1,y)) = c eq \s\up6(\f(1,z))

ev, 
a = b eq \s\up6(\f(x,y))
( b = c eq \s\up6(\f(y,z))

ev, 
a = \f(y,z)) eq \b(c)

 eq \s\up8(\f(x,y))


( 
a = c eq \s\up6(\f(x,z))

cÖkœg‡Z, abc = 1


c eq \s\up6(\f(x,z)). c eq \s\up6(\f(y,z)). c = 1


ev, 
c eq \s\up6(\f(x,z) + \f(y,z) + 1) = c0        ev,  eq \f(x,z) +  eq \f(y,z) + 1 = 0


ev, 
 eq \f(x + y + z,z) = 0     ev, x + y + z = 0


( 
y + z = ( x Ges x + z = ( y


evgc¶ =  eq \f(1,p( x + py + 1) +  eq \f(1,p( y + pz + 1) +  eq \f(1,p( z + px + 1)


 =  eq \f(1,p( x + py + 1) +  eq \f(1,\f(1,py) + pz + 1) +  eq \f(1,\f(1,pz) + px + 1)


=  eq \f(1,p( x + py + 1) +  eq \f(py,1 + py.pz + py) +  eq \f(pz,1 + px.pz + pz)


=  eq \f(1,py + z + py + 1) +  eq \f(py,1 + py + z + py) +  eq \f(pz,1 + px + z + pz)


=  eq \f(1,py + z + py + 1) +  eq \f(py,1 + py + z + py) +  eq \f(pz,1 + p( y + pz)  [∵ x + z = ( y]


=  eq \f(1,1 + py + py + z) +  eq \f(py,1 + py + py + z) +  eq \f(pz,1 + \f(1,py) + pz)


=  eq \f(1,1 + py + py + z) +  eq \f(py,1 + py + py + z) +  eq \f(py.pz,py + 1 + py . pz)


=  eq \f(1,1 + py + py + z) +  eq \f(py,1 + py + py + z) +  eq \f(py + z,1 + py + py + z)


=  eq \f(1 + py + py + z,1 + py + py + z) = 1 = Wvbc¶

( 
 eq \f(1,p( x + py + 1) +  eq \f(1,p( y + pz + 1) +  eq \f(1,p( z + px + 1) = 1  (cÖgvwYZ)
eq \o((((,cÖkœ(10) a = xyp – 1, b = xyq – 1, c = xyr – 1 Ges ƒ(x) = ln  eq \f(4 + x,4 – x) 


[wm‡jU †evW©-2016 ( cÖkœ bs 2]
K.
(16)2x = 4x + 1 n‡j, x = KZ? 
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, 

(q – r) logk a + (r – p) logk b + (p – q) logkc = 0.
4
M.
ƒ(x) = ln  eq \f(4 + x,4 – x) dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4
10 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, (16)2x = 4x + 1 


ev, 
(42)2x = 4x + 1 

ev, 
44x = 4x + 1

ev, 
4x = x + 1 


ev, 
3x = 1


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

eq \o((,L)
†`Iqv Av‡Q, a = xyp ( 1, b = xyq ( 1, c = xyr ( 1

evgc¶ = (q ( r)logka + (r ( p)log​kb + (p ( q)logkc



= logkaq ( r + logkbr ( p + logkcp ( q


= logk(xyp ( 1)q ( r + logk(xyq ( 1)r ( p + log​k(xy r ( 1)p ( q


= logkxq ( r + logky(p ( 1)(q ( r) + logkxr ( p + logky(q ( 1)(r ( p) 

+ logkxp ( q + logky(r ( 1)(p ( q)

= logk(xq ( r.xr ( p.xp ( q) + logk{y(p ( 1)(q ( r).y(q (1)(r ( p).
y(r ( 1) (p ( q)​}


= logk(xq ( r + r ( p + p ( q​) + logk(ypq ( pr ( q + r + qr ( pq ( r + p + pr ( qr ( p + q)


= logk​x0 + logky0 = logk1 + logk1 = 0 = Wvbc¶

( (q – r)logka + (r – p) logkb + (p – q) logkc = 0 (cÖgvwYZ)
eq \o((,M)
awi, y = ƒ(x) = (n eq \f(4 + x,4 ( x) 

†h‡nZz jMvwi`g ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq, †m‡nZz,   eq \f(4 + x,4 ( x) > 0 hw` (i) 4 + x  > 0 Ges 4 ( x > 0 nq


A_ev (ii) 4 + x < 0  Ges 4 ( x < 0 nq

kZ© (i) n‡Z cvB, x > ( 4  Ges ( x > ( 4



( x < 4

(
†Wv‡gb
= {x : ( 4 < x} ( { x : x < 4}




= (( 4, () ( (– (, 4) 




= ( ( 4, 4)


kZ© (ii) n‡Z cvB, x < ( 4  Ges ( x < ( 4



( x > 4 


(
†Wv‡gb
= {x  : x < ( 4} ( {x : x > 4} = (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dƒ
= kZ© (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= (( 4, 4) ( ( 




= ((4, 4)


†iÄ : y = ƒ(x) = (n  eq \f(4 + x,4 ( x) 

ev,
ey =  eq \f(4 + x,4 ( x) 

ev,
4 + x = 4ey ( xey

ev,
x + xey = 4ey ( 4


ev,
x(1 + ey) = 4(ey ( 1)


ev,
x =  eq \f(4(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e nq| 

( cÖ`Ë dvsk‡bi †iÄ Rƒ = (

Ans. †Wv‡gb Dƒ =  (( 4, 4) Ges †iÄ Rƒ =  (
eq \o((((,cÖkœ(11) P = xya ( 1, q = xyb ( 1 Ges r = xyc ( 1

[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 3]
K.
a = 2 + eq 2\s\up5(\f(2,3)) +  eq 2\s\up5(\f(1,3)) n‡j †`LvI †h, a3 ( 6a2 + 6a ( 2 = 0
2
L.
cÖgvY Ki †h, 

(a + b) log  eq \f(p,q) + (b + c) log  eq \f(q,r) + (c + a) log  eq \f(r,p) = 0
4
M.
(b ( c) log p + (c ( a) log q +(a( b) logr Gi gvb wbY©q Ki|
4
11 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx 9.1 Gi D`vniY 16 `ªóe¨| c„ôv-204
eq \o((,L)
†`Iqv Av‡Q, p = xya –1, q = xyb – 1, r = xyc – 1

evgc¶ = (b + a)log eq \f(p,q) + (c + b)log eq \f(q,r) + (a + c)log eq \f(r,p)

= (b + a)log eq \f(xya – 1,xyb – 1) + (c + b)log eq \f(xyb – 1,xyc – 1) + (a + c)log eq \f(xyc – 1,xya –1)

= (b + a)logya – b + (c + b)logyb – c + (a + c)logyc – a

= (a + b)(a – b)logy + (b + c)(b – c)logy + (a + c)(c – a)logy


= (a2 – b2 + b2 – c2 + c2 – a2)logy


= 0 ( logy


= 0 = Wvbc¶

( (b + a) log eq \f(p,q) + (c + b)log eq \f(q,r) + (a + c) log eq \f(r,p) = 0 (cÖgvwYZ)
eq \o((,M)
(b – c) log​p + (c – a)logq + (a – b)logr


= logpb ( c + log​qc ( a + logra ( b 


= log(xya ( 1)b ( c + log(xyb ( 1)c ( a + log(xyc ( 1)a ( b 


= logxb ( c + log​yab ( ac ( b + c + logxc ( a + logybc ( ab ( c + a +

 logxa ( b + logyac ( bc ( a + b 


= logxb ( c + logxc ( a + logxa ( b + logyab ( ac ( b + c + 

logybc ( ab ( c + a + logyac ( bc ( a + b

= log (xb ( c.xc ( a.xa ( b) + log(yab ( ac ( b + c. ybc ( ab ( c + a.
yac ( bc ( a + b)


= logxb ( c + c ( a + a ( b + logyab ( ac ( b + c + bc ( ab ( c + a + ac ( bc ( a + b 


= logx0 + logy0 


= log1 + log1 


= 0 + 0 = 0 (Ans.)

eq \o((((,cÖkœ(12) (i) A =  eq \f(33y ( 1,9x + y) , B =  eq \f(4x + 3y,16 ) 

(ii) 
GKwU AvqZvKvi evMv‡bi †¶Îdj Ab¨ GKwU eM©vKvi evMv‡bi mgvb| AvqZvKvi evMvbwUi cwimxgv I KY© h_vµ‡g 56 wgUvi I 20 wgUvi|


(mgwš^Z Aa¨vq 5, 6 I 9 [Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v ( cÖkœ bs 2]
K.
mgvavb Ki : a (x + b) < c hLb x, a ( 0
2
L.
(x, y) wbY©q Ki hLb A = 1 Ges B = 4
4
M.
eM©vKvi evMvbwUi cÖwZ evûi ˆ`N©¨ KZ?
4
12 bs cÖ‡kœi mgvavb 
eq \o((,K)
a(x + b) < c


( x + b <  eq \f(c,a) 

( x <  eq \f(c,a) ( b   †hLv‡b x, a ( 0 (Ans.)
eq \o((,L)
A =  eq \f(33y ( 1,9x + y) = 1


ev, 
 eq \f(33y ( 1,32(x + y)) = 1


ev, 
33y ( 1 ( 2x ( 2y  = 1


ev, 
3y ( 1 ( 2x = 30

ev, 
y ( 1 ( 2x = 0 ... ... ... (i)

GLb, B =  eq \f(4x + 3y,162x + \s\up6(\f(5,2))) = 4


ev, 
 eq \f(4x + 3y,42(2x + 5/2)) = 4


ev, 
 eq \f(4x + 3y,44x + 5) = 4


ev, 
4x + 3y ( 4x ( 5 = 4


ev, 
43y ( 3x ( 5 = 41

ev, 
3y ( 3x ( 5 = 1 


ev, 
3y ( 3x ( 6 = 0 ... ... ... (ii)

(i) †_‡K cvB, y = 2x + 1


(ii) †_‡K cvB, 3(2x + 1) ( 3x ( 6 = 0


ev, 
6x + 3 ( 3x ( 6 = 0



ev, 
3x ( 3 = 0



ev, 
3x = 3 



ev, 
x = 1


∴ 
y = 2 ( 1 + 1 = 3.


∴ 
(x, y) = (1, 3) (Ans.) 
eq \o((,M)
awi, AvqZvKvi evMv‡bi ˆ`N©¨ = x wgUvi 

                        Ges cª¯’ = y wgUvi 

( 
AvqZvKvi evMv‡bi †¶Îdj = xy eM©wgUvi|

Ges evMv‡bi cwimxgv = 2(x + y) wgUvi|

cªkœg‡Z, 2(x + y) = 56 


ev,
x + y =  eq \f(56,2)     [Dfqc¶‡K 2 Øviv fvM K‡i]

(
x + y = 28  ... ... ... (i) 


Avgiv Rvwb, AvqZvKvi evMv‡bi, 

(K‡Y©i ˆ`N©¨)2 = (ˆ`N©¨)2 + (cª¯’)2

ev,
(20)2  = x2 + y2 


ev,
400 = x2 + y2 


( 
x2 + y2 = 400  ... ... ... (ii) 


Avevi, Avgiv Rvwb, (x + y)2 = x2 + y2 + 2xy 


ev,
(28)2 = 400 + 2xy 


ev,
784 = 400 + 2xy 


ev,
2xy = 784 – 400 


ev,
2xy = 384 


ev,
xy = 
[image: image10.wmf]2

384

 

( 
xy = 192  ... ... ... (iii) 


AvqZvKvi evMv‡bi †¶Îdj = 192 eM© wgUvi 

( 
eM©‡¶‡Îi †¶Îdj = 192 eM© wgUvi 

awi, eM©‡¶‡Îi evûi ˆ`N©¨ x wgUvi 

( 
eM©‡¶‡Îi †¶Îdj = x2 eM© wg.

cÖkœg‡Z, x2 = 192


ev, 
(x)2 =  eq \b(8\r(3))2

( 
x = 8 eq \r(3) 

A_©vr eM©‡¶‡Îi evûi ˆ`N©¨ 8 eq \r(3) wgUvi| (Ans.)
eq \o((((,cÖkœ(13) `„k¨Kí: f(x) = x2 ( 6x, P = a + b + c

(mgwš^Z Aa¨vq 5 I 9 [†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 2]
K.
f(x) = e eq \s\up6(\f(( |x|,2)) dvsk‡bi †iÄ wbY©q Ki hLb (1 < x < 0|
2
L.
 eq \r(f(x) + 15)  (  eq \r(f(x) + 13)  =  eq \r(10) (  eq \r(8)  mgxKiYwUi exR wbY©q Ki|
4
M.
`„k¨Kí Abymv‡i hw`  eq \f(ab logk (ab),p ( c) =  eq \f(bc logk (bc),p ( a) =  eq \f(ca logk (ca),p ( b) nq Z‡e †`LvI †h, aa = bb = cc
4
13 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, f(x) = e eq \s\up6(\f(( |x|,2)) 

∴
f((1) = e eq \s\up6(\f(( |(1|,2))  = e eq \s\up6(( \f(1,2))  =  eq \f(1,\r(e)) 

Ges f(0) = e eq \s\up6(\f(( |0|,2)) = e0 = 1


∴
( 1 < x < 0 e¨ewa‡Z dvskbwUi †iÄ =  eq \b(\f(1,\r(e))( 1) 
eq \o((,L)
cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-9 `ªóe¨| c„ôv-101
eq \o((,M)
†`Iqv Av‡Q, P = a + b + c


Ges  eq \f(ab logk (ab),p ( c) =  eq \f(bc logk (bc),p ( a) =  eq \f(ca logk (ca),p ( b)

ev,
 eq \f(ab logk (ab),a + b + c ( c) =  eq \f(bc logk (bc),a + b + c ( a) =  eq \f(ca logk (ca),a + b + c ( b)

ev,
 eq \f(ab logk (ab),a + b) =  eq \f(bc logk (bc),b + c) =  eq \f(ca logk (ca),c + a)

awi,
 eq \f(ab logkab,a + b) =  eq \f(bc logkbc,b + c) =  eq \f(ca logkca,c + a)  = m 

Zvn‡j, logkab =  eq \f(m(a + b),ab) 

ev,
logka + logkb = m eq \b(\f(1,b) + \f(1,a)) ... ... ... (i) 


Abyiƒcfv‡e, logkb + logkc = m eq \b(\f(1,c) + \f(1,b)) ... ... ... (ii) 


Ges logkc + logka = m eq \b(\f(1,a) + \f(1,c))  ... ... ... (iii) 


GLb, (i) + (ii) + (iii) †_‡K cvB, 

2(logka + logkb + logkc) = 2m eq \b(\f(1,a) + \f(1,b) + \f(1,c)) 

(
logka + logkb + logkc = m eq \b(\f(1,a) + \f(1,b) + \f(1,c)) ... ... ... (iv) 


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


logkc = m eq \b(\f(1,c)) 

ev,
c logk​c = m 


(
logkcc = m 


(iv) bs †_‡K (ii) bs we‡qvM K‡i cvB, 

logka = m eq \b(\f(1,a)) 

ev,
a logk​a = m 


(
logk​ aa = m  [( r logkm = logkmr] 


(iv) bs †_‡K (iii) bs we‡qvM K‡i cvB, 

logkb = m eq \b(\f(1,b)) 

ev,
b logkb = m 


(
logk​bb = m 


myZivs, logkaa = logkbb = logkcc 


(
aa = bb = cc  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(14) P =  eq \r(n,m2) +  eq \r(n,m) GKwU exRMvwYwZK ivwk
Ges  eq \f(1,3x + 4) +  eq \f(1,(3x + 4)2) +  eq \f(1,(3x + 4)3) GKwU aviv|
(mgwš^Z Aa¨vq 5, 7 I 9 [wm‡jU K¨v‡WU K‡jR, wm‡jU ( cÖkœ bs 3]
K.
3x2 ( 4x + 9 = 0 mgxKiYwUi g~jØ‡qi cÖK…wZ wbY©q Ki|
2
L.
P = b ( 1 Ges m = n = 3 n‡j †`LvI †h, b3 ( 3b2 ( 6b ( 4 = 0
4
M.
x = 1 n‡j avivwUi 7g c` Ges cÖ_g 10wU c‡`i mgwó wbY©q Ki|
4
14 bs cÖ‡kœi mgvavb
eq \o((,K)
3x2 ( 4x + 9 = 0 mgxKiY‡K ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv K‡i cvB,


a = 3, b = ( 4 Ges c = 9


(
wbðvqK = b2 ( 4ac




= ((4)2 ( 4 ( 3 ( 9




= 16 ( 108 = ( 92 < 0


mgxKiYwUi g~j¸‡jv Aev¯—e|


eq \o((,L)
†`Iqv Av‡Q, P = b ( 1 Ges m = n = 3


Zvn‡j, b (1 =  eq \r(3,32) +  eq \r(3,3)

ev,
b = 1 + 3 eq \s\up4(\f(2,3)) + 3 eq \s\up4(\f(1,3))

ev,
b ( 1 = 3 eq \s\up9(\f(2,3)) + 3 eq \s\up9(\f(1,3))

ev,
(b ( 1)3 =   eq \b(3+ 3 eq \s\up5(\f(1,3)))3 

[Dfq c¶‡K Nb K‡i]

ev,
b3 – 3b2 + 3b – 1 =  eq \b(3\s\up5(\f(2,3)))3+  eq \b(3\s\up5(\f(1,3)))3+ 3.3 eq \s\up5(\f(2,3)).3(\f(2,3)) eq \s\up5(\f(1,3))

 eq \b(3 + 3 eq \s\up5(\f(1,3)))
   

[((x + y)3 = x3 + y3 + 3xy (x + y)]


ev,
b3 – 3b2 + 3b – 1= 32 + 3 + 3 . 3 eq \s\up5(\f(2,3) + \f(1,3)) (b – 1)


 eq \b\bc\[(( 3\s\up5(\f(2,3)) + 3\s\up5(\f(1,3)) = b ( 1) 

ev,
b3 – 3b2 + 3b – 1= 9 + 3 + 3.31(b – 1)


ev,
b3 – 3b2 + 3b – 1= 12 + 9b – 9


ev,
b3 – 3b2 + 3b – 1 – 12 – 9b + 9 = 0


(
b3 – 3b2 – 6b – 4 = 0  (†`Lv‡bv n‡jv)
eq \o((,M)
cÖ`Ë avivwU  eq \f(1,3x + 4) +  eq \f(1,(3x + 4)2) +  eq \f(1,(3x + 4)3) + .....


x = 1 ewm‡q, 

cÖvß avivwU,  eq \f(1,3 ( 1 + 4) +  eq \f(1,(3 ( 1 + 4)2) +  eq \f(1,(3 ( 1 + 4)3)  + ....



=  eq \f(1,7) +  eq \f(1,72) +  eq \f(1,73) + .......


avivwUi 1g c` a =  eq \f(1,7)

mvaviY AbycvZ, r =  eq \f(1,72) (  eq \f(1,7) =  eq \f(1,7)

Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn (1

( avivwUi mßg c` =  eq \f(1,7) (  eq \b(\f(1,7))7(1



=  eq \f(1,7) (  eq \f(1,76) =  eq \f(1,77) (Ans.)

Avevi, n msL¨K c‡`i mgwó Sn =  eq \f(a(1 ( rn),1 ( r)   [r < 1]


cÖ_g 10wU c‡`i mgwó S10 =  eq \f(\f(1,7) \b\bc\{(1 ( \b(\f(1,7))10),1 ( \f(1,7))



=  eq \f(\f(1,711) (710 ( 1),\f(6,7))



=  eq \f(1,6 ( 710) (710 ( 1) (Ans.)

eq \o((((,cÖkœ(15) P = a + b, Q = a ( b Ges R = 3x ( 1

(mgwš^Z Aa¨vq 7 I 9 [XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv  ( cÖkœ bs 2]
K.
x Gi gvb †ei Ki hLb log eq \s\do4(\r(8))x = 3 eq \f(1,3) 
2
L.
hw` x =  eq \r(3,P) +  eq \r(3,Q) Ges  eq \r(3,PQ) = c nq Z‡e cÖgvY Ki †h, 

x3 ( 3cx ( 2a = 0
4
M.
x Gi Dci wK kZ© Av‡ivc Ki‡j  eq \f(1,R) +  eq \f(1,R2) +  eq \f(1,R3) + ..... avivwUi AmxgZK mgwó _vK‡e Ges mgwó wbY©q Ki|
4
15 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-23(K) `ªóe¨| c„ôv-209
eq \o((,L)
†`Iqv Av‡Q, P = a + b, Q = a ( b Ges  eq \r(3,PQ)  = c


GLb, x =  eq \r(3,P)  +  eq \r(3,Q) 

ev,
x =  eq \r(3,a + b)  +  eq \r(3,a ( b) 

ev,
x3 = ( eq \r(3,a + b)  +  eq \r(3,a ( b))3


     = ( eq \r(3,a + b))3 + ( eq \r(3,a ( b))3 + 3  eq \r(3,a + b)   eq \r(3,a ( b) 
( eq \r(3,a + b) +  eq \r(3,a ( b))



     = a + b + a ( b + 3  eq \r(3,(a + b) (a ( b)) .x

 eq \b\bc\[(( x = \r(3,a + b) + \r(3,a ( b))


     = 2a + 3 eq \r(3,PQ) x



     = 2a + 3cx


(
x3 ( 3cx ( 2a = 0 (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, R = 3x ( 1


( avivwU =  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + ... ... ... 


avivwUi 1g c`, a =  eq \f(1,3x ( 1)

mvaviY AbxcvZ, r =  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1)  =  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1)


 =  eq \f(1,3x ( 1)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr,  eq \b\bc\|(\f(1,3x ( 1)) < 1


ev, ( 1 <  eq \f(1,3x ( 1) < 1

	(  eq \f(1,3x ( 1) < 1

ev, 3x ( 1 > 1

ev, 3x ( 1 + 1 > 1 + 1

ev, 3x > 2

( x >  eq \f(2,3)
	A_ev,  eq \f(1,3x ( 1) > (1

ev, 3x ( 1 < (1

ev, 3x < (1 + 1

ev, 3x < 0

( x < 0 


(
x >  eq \f(2,3) A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)

GLb, avivwUi AmxgZK mgwó, 

S( =  eq \f(a,1 ( r) =  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1))  =  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) =  eq \f(1,3x ( 2) (Ans.)

eq \o((((,cÖkœ(16) P =  eq \f(2x,x ( 1)  Ges q = logk(1 + x) ( 2 logkx n‡j-
(mgwš^Z Aa¨vq 5 I 9 [gwbcyi D”P we`¨vjq I K‡jR, XvKv ( cÖkœ bs 3]
K.
2P = 256 n‡j x Gi gvb wbY©q Ki|
2
L.
q = 0 n‡j †`LvI †h, x =  eq \f(1 + \r(5),2) 
4
M.
6 eq \r(p) + 5 eq \r(\f(1,p)) = 13 n‡j, x Gi gvb wbY©q Ki|
4
16 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, p =  eq \f(2x,x ( 1) 

GLb, 2p = 256



ev, 2eq \s\up7(\b(\f(2x,x ( 1))) = 28


ev,  eq \f(2x,x ( 1) = 8



ev, 8(x ( 1) = 2x



ev, 8x ( 8 = 2x



ev, 8x ( 2x = 8



ev, 6x = 8



ev, x =  eq \f(8,6) 


( x =  eq \f(4,3)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, q = 0 = logk (1 + x) ( 2 logk(x)


ev,
logk (1 + x) = 2 logk(x)


ev,
logk(1 + x) = logkx2
[(logk Pr = rlogk P)]


ev,
1 + x = x2

ev,
x2 – x – 1 = 0


ev,
4x2 ( 4x ( 4 = 0  [Dfq c¶‡K 4 Øviv ¸Y K‡i]

ev,
(2x)2 ( 2.2x.1 + 12 ( 5 = 0 


ev,
(2x ( 1)2 = 5 


ev,
2x ( 1 =   eq \r(5)  [FYvÍK gvb eR©b K‡i]

ev,
2x = 1 +  eq \r(5) 

ev,
x =  eq \f(\r(5) + 1,2) 

(

x =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, p =  eq \f(2x,x ( 1) 

cÖ`Ë mgxKiY, 6 eq \r(p) + 5 eq \r(\f(1,p)) = 13



ev, 6 eq \r(\f(2x,x ( 1)) +  eq \f(5,\r(\f(2x,x ( 1))) ( 13 = 0


ev, 
6a +  eq \f(5,a) − 13 = 0 [awi  eq \r(\f(2x,x − 1)) = a]


ev, 
6a +   eq \f(5,a) = 13


ev, 
6a2 + 5 = 13a


ev, 
6a2 − 13a + 5 = 0


ev, 
6a2 − 10a − 3a + 5 = 0


ev, 
2a (3a − 5) − 1(3a − 5) = 0


( 
(3a − 5) (2a − 1) = 0 

	nq, 
3a − 5 = 0 
ev, 
3a = 5 
ev, 
a =  eq \f(5,3) 

ev, 
 eq \r(\f(2x,x − 1)) =  eq \f(5,3)
ev, 
 eq \f(2x,x − 1) =  eq \f(25,9)
ev, 
25x − 25 = 18x

ev, 
25x − 18x = 25

ev, 
7x = 25

( 
x =  eq \f(25,7) 
	A_ev, 2a − 1 = 0 
ev, 
2a = 1 
ev, 
a =  eq \f(1,2)
ev, 
 eq \r(\f(2x,x − 1)) =  eq \f(1,2)
ev, 
 eq \f(2x,x − 1) =  eq \f(1,4)
ev, 
8x = x − 1

ev, 
7x = −1

( 
x = −  eq \f(1,7) 





ïw× cix¶v:

x =  eq \f(25,7) n‡j mgxKiY (i) Gi

evgc¶ = 6  eq \r(\f(2. \f(25,7),\f(25,7) − 1)) +  eq \f(5,\r(\f(2. \f(25,7),\f(25,7) − 1)))


= 6 eq \r(\f(50,18)) +  eq \f(5,\r(\f(50,18))) 



= 6 eq \r(\f(25,9)) +  eq \f(5,\r(\f(25,9))) 



=  eq \f(6.5,3) +  eq \f(5.3,5) = 10 + 3 



= 13 = Wvbc¶

( 
x =  eq \f(25,7), cÖ`Ë mgxKi‡Yi GKwU exR|

Avevi, x = −  eq \f(1,7) n‡j, mgxKiY (i) Gi 

evgc¶ = 6  eq \r(\f(2 \b(−\f(1,7)),−\f(1,7) −1)) +  eq \f(5,\r(\f(2 \b(− \f(1,7)),− \f(1,7) – 1))) 



= 6  eq \r(\f(−\f(2,7),\f(−8,7))) +  eq \f(5,\r(\f(\f(−2,7), \f(−8,7) ))) 



= 6  eq \r(\f(1,4)) +  eq \f(5,\r(\f(1,4))) = 6.  eq \f(1,2) + 5.2 



= 3 + 10 



= 13 = Wvbc¶

( x = −  eq \f(1,7), cÖ`Ë mgxKiYwUi GKwU exR

( wb‡Y©q mgvavb: x =  eq \f(25,7), −  eq \f(1,7)
eq \o((((,cÖkœ(17) A = ln  eq \f(7 ( x,7 + x);  


B =  eq \f(x(y + z ( x),logkx) =  eq \f(y(z + x ( y),logky) =  eq \f(z(x + y ( z),logkz)

[nwj µm D”P evwjKv we`¨vjq, XvKv ( cÖkœ bs 3]
K.
†`LvI †h, xlogay = ylogax
2
L.
A Gi †Wv‡gb I †iÄ wbY©q Ki|
4
M.
B n‡Z †`LvI †h, xyyx = yzzy = zxxz
4
17 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-25 `ªóe¨| c„ôv-209
eq \o((,L)
†`Iqv Av‡Q,

ƒ(x) = ln  eq \f(7 ( x,7 + x)

( 
ƒ(x) ( ( n‡e hw`  eq \f(7 ( x,7 + x) > 0 nq|

GLb,  eq \f(7 ( x,7 + x) > 0 n‡e hw`

(i) 7 ( x > 0 Ges 7 + x > 0 nq|

A_ev, (ii) 7 ( x < 0 Ges 7 + x < 0 nq|

GLb, (i) ( 7 > x Ges x > ( 7




( x < 7 Ges x > ( 7


(
 †Wv‡gb = {x ( ( : x < 7} ( {x ( ( : x > ( 7}




= (((, 7) ( ((7, () = ((7, 7)


Avevi, (ii) ( 7 < x Ges x < ( 7




 ( x > 7 Ges x < ( 7


( 
†Wv‡gb = {x ( ( : x > 7} ( {x ( ( : x < ( 7} 




  = (7, () ( {((, –7) = (

( 
cÖ`Ë dvsk‡bi †Wv‡gb = ((7, 7) ( ( = ((7, 7) (Ans.)


†iÄ wbY©q: 


y = ƒ(x) = ln  eq \f(7 ( x,7 + x)

ev, 
ey =  eq \f(7 ( x,7 + x)

ev, 
7ey + xey = 7 ( x


ev, 
xey + x = 7 ( 7ey

ev, 
x(1 + ey) = 7 (1 ( ey)


( 
x =  eq \f(7(1 ( ey),1 + ey)

y Gi mKj gv‡bi Rb¨ x Gi gvb ev¯—e nq|

( 
cÖ`Ë dvsk‡bi †iÄ  = ( (Ans.)

eq \o((,M)
awi,  eq \f(x(y + z ( x),logkx) =  eq \f(y(z + x ( y),logky) =  eq \f(z(x + y ( z),logkz)  = m


(
logkx =  eq \f(x(y + z ( x),m)  


Avevi, logky =  eq \f(y(z + x ( y),m) 

Ges
logkz =  eq \f(z(x + y ( z),m) 

GLb, y logkx + x logky =  eq \f(xy(y + z ( x),m) +  eq \f(xy(z + x ( y),m) 


=  eq \f(xy,m) (y + z – x + z + x – y) =  eq \f(2xyz,m) 

ev,
logkxy + logkyx =  eq \f(2xyz,m)  [( logkpr = r logkp]


ev,
logkxyyx =  eq \f(2xyz,m) 

(
xyyx = k eq \s\up8(\f(2xyz,m))   ... ... ... (i) 

Avevi, z logky + y logkz =  eq \f(yz(z + x ( y),m) +  eq \f(yz(x + y ( z),m) 

ev,
logkyz + logkzy =  eq \f(yz,m)  (z + x – y + x + y – z )


ev,
logkyzzy =  eq \f(2xyz,m) 

(
yzzy = k eq \s\up8(\f(2xyz,m)) ... ... ... (ii)


cybivq, x logkz + z logkx =  eq \f(zx(x + y ( z),m) +  eq \f(zx(y + z ( x),m) 

ev,
logkzx + logkxz = eq \f(zx,m)  (x + y – z + y + z – x )


ev,
logkzxxz =  eq \f(2xyz,m) 

(
zxxz = k eq \s\up8(\f(2xyz,m))  ... ... ... (iii)


myZivs (i), (ii) I (iii) bs †_‡K cvB,

xyyx = yzzy = zxxz (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(18) A =  eq \r(3,1 + x), B = a2 + b2 Ges C =  eq \r(3,2)



(mgwš^Z Aa¨vq 5 I 9
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 2]
K.
hw` 3.27x = 9x + 4 nq, Z‡e x Gi gvb wbY©q Ki|
2
L.
A + (1 ( x) eq \s\up7(\f(1,3)) = C n‡j, mgxKi‡Yi g~jmg~n wbY©q Ki|
4
M.
B = 11ab n‡j †`LvI †h, log10  eq \b(\f(a ( b,3)) =  eq \f(1,2) (log10 a + log10 b)
4
18 bs cÖ‡kœi mgvavb 
eq \o((,K)
cvV¨eB‡qi Abykxjbx-5.3 Gi D`vniY-12 `ªóe¨| c„ôv: 103
eq \o((,L)
†`Iqv Av‡Q, A =  eq \r(3,1 + x), C =  eq \r(3,2)

(
A + (1 ( x) eq \s\up5(\f(1,3)) = C


ev,
(1 + x)  eq \s\up5(\f(1,3)) + (1 ( x) eq \s\up5(\f(1,3)) = 2 eq \s\up5(\f(1,3))

AZtci cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-10 `ªóe¨| c„ôv-102
eq \o((,M)
†`Iqv Av‡Q, B = 11ab 


ev, a2 + b2 = 11ab


ev, a2 + b2 ( 2ab = 11ab ( 2ab  [Dfqc‡¶ ( 2ab †hvM K‡i]

ev,
(a ( b)2 = 9ab

ev,
 eq \f((a ( b)2,9)  = ab   [9 Øviv fvM K‡i]

ev,
 eq \b(\f(a ( b,3))2  = ab

ev,
log10 eq \b(\f(a ( b,3))2  = log10 ab  [Dfqc‡¶ log10 wb‡q]

ev,
2 log10  eq \f(a ( b,3)  = log10ab


ev,
log10  eq \f((a ( b),3)  =  eq \f(1,2)  [log10 ab]


ev,
log10  eq \f((a ( b),3) 
=  eq \f(1,2) [log10 a + log10b]


(
log10  eq \b(\f(a ( b,3))  =  eq \f(1,2) log10a +  eq \f(1,2) log10b (ˆ`LvGbv nGjv)
eq \o((((,cÖkœ(19) P =  eq \f(2x,x ( 1) Ges Q = 2 logkx ( logk(3 + x)
(mgwš^Z Aa¨vq 5 I 9 [gvBj‡÷vb K‡jR, XvKv  ( cÖkœ bs 3]
K.
mgvavb Ki : 2x2 + 9x + 9 = 0
2
L.
6 eq \r(P) + 5  eq \r(\f(1,P))  = 13 n‡j, x Gi gvb wbY©q Ki|
4
M.
Q = 0 n‡j, †`LvI †h, x =  eq \f(1,2) (1 +  eq \r(13) )
4
19 bs cÖ‡kœi mgvavb 
eq \o((,K)
2x2 + 9x + 9 = 0 †K Av`k©iƒc wØNvZ mgxKiY 

ax2 + bx + c = 0 Gi mv‡_ Zyjbv K‡i cvB, 

a = 2, b = 9 Ges c = 9

AZGe mgxKiYwUi g~jØq x =  eq \f((b ( \r(b2 ( 4ac),2a) 


=  eq \f(– 9 ( \r(92 ( 4.2.9),2.2) 


=  eq \f((9 ( \r(81 ( 72),4) 


=  eq \f((9 ( \r(9),4)  =  eq \f((9 ( 3,4)  



=  eq \f((9 + 3,4) ,  eq \f((9 ( 3,4) 


=  eq \f((6,4) ,  eq \f((12,4)  



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


A_©vr,  x1 = (  eq \f(3,2)  Ges x2 = (3 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 6 eq \r(P) + 5  eq \r(\f(1,P))  = 13


ev, 6 eq \r(\f(2x,x ( 1))  + 5  eq \r(\f(1,\f(2x,x ( 1)))  = 13


ev, 6 eq \r(\f(2x,x ( 1))  + 5 eq \r(\f(x ( 1,2x))  = 13



[image: image11.wmf]1
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 = a2 aiv n‡j cÖ`Ë mgxKiY `uvovq

6 eq \r(a2) + 5 eq \r(\f(1,a2))  = 13   eq \b\bc\[(∵ \f(2x,x ( 1) = a2 ev( \f(x ( 1,2x) = \f(1,a2))

ev, 6a +  eq \f(5,a) = 13


ev, 6a2 + 5 = 13a


ev, 6a2 – 13a + 5 = 0


ev, 6a2 – 10a – 3a + 5 = 0


ev, 2a(3a – 5) – 1(3a – 5) = 0


ev, (3a – 5) (2a – 1) = 0


nq, 3a ( 5 = 0      A_ev,  2a ( 1 = 0


ev,  3a = 5                  ev,  2a = 1 


( a =  eq \f(5,3) 
           (  a =  eq \f(1,2) 

a =  eq \f(5,3)  n‡j Avgiv cvB,  eq \f(2x,x ( 1) =  eq \f(25,9)

ev, 25x – 25 = 18x


ev, 25x – 18x = 25


ev, 7x = 25


( x =  eq \f(25,7) 


Avevi, a =  eq \f(1,2)  n‡j Avgiv cvB,  eq \f(2x,x ( 1) =  eq \f(1,4)  

ev, 8x = x – 1


ev, 7x = – 1


(
x = – 
[image: image12.wmf]7
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ïw× cix¶v:

x =  eq \f(25,7)  n‡j cÖ`Ë mgxKi‡Yi 

evgc¶ = 6  eq \r(\f(2 . \f(25,7),\f(25,7) ( 1)) + 5  eq \r(\f(\f(25,7) ( 1,2 . \f(25,7))) 


=  6  eq \r(\f(50,18))  + 5  eq \r(\f(18,50))  = 6 eq \r(\f(25,9))  + 5 eq \r(\f(9,25)) 


=  eq \f(6.5,3) +  eq \f(5.3,5)  = 10 + 3



= 13  = Wvbc¶

(  x =  eq \f(25,7) , cÖ`Ë mgxKiYwUi GKwU exR|

       x = (  eq \f(1,7)  n‡j, cÖ`Ë mgxKi‡Yi

evgc¶ 
= 6 eq \r(\f(2 \b((\f(1,7)),– \f(1,7) – 1)) + 5  eq \r(\f(( \f(1,7) ( 1,2 \b((\f(1,7))))

= 6  eq \r(\f((\f(2,7),\f((8,7))) + 5  eq \r(\f(\f((8,7),\f((2,7))) 

= 6 eq \r(\f(1,4)) + 5 eq \r(4)  = 6. eq \f(1,2) + 5.2 = 3 + 10


= 13 = Wvbc¶

(  x = (  eq \f(1,7) , cÖ`Ë mgxKiYwUi GKwU exR|

(  wb‡Y©q mgvavb: x =  eq \f(25,7) ,  (  eq \f(1,7) 
eq \o((,M)
m„Rbkxj 3(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(20) xya – 1 = p , xyb – 1 = q, xyc – 1 = r  


(mgwš^Z Aa¨vq 5 I 9 [Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv ( cÖkœ bs 2]  
K.
x2 – 5x + 6 = 0 mgxKiYwUi wbðvq‡Ki gvb KZ?
2
L. 
†`LvI †h, (b – c) logk p + (c – a) logk q + (a – b) logkr = 0.
4
M.
a + b + c = 3 n‡j †`LvI †h, logx p + logx q + logxr = 3
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, ax2 + bx + c = 0 mgxKi‡Yi wbðvqK = b2 – 4ac 

( x2 – 5x + 6 = 0 mgxKiYwUi wbðvqK = b2 – 4ac 





= (– 5)2 – 4.1. 6





= 25 – 24





= 1 (Ans.)
eq \o((,L)
(b – c) logkp + (c – a) logkq + (a – b) logkr


=
logkpb ( c + logkqc ( a + logkra ( b 


=
logk(xya ( 1)b ( c + logk(xyb ( 1)c ( a + logk(xyc ( 1)a ( b 


=
logkxb ( c + logk​yab ( ac ( b + c + logkxc ( a + logkybc ( ab ( c + a +

 logkxa ( b + logkyac ( bc ( a + b 


=
logkxb ( c + logkxc ( a + logkxa ( b + logkyab ( ac ( b + c + 

logkybc ( ab ( c + a + logkyac ( bc ( a + b

=
logk (xb ( c.xc ( a.xa ( b) + logk (yab ( ac ( b + c. ybc ( ab ( c + a. yac ( bc ( a + b)


=
logkxb ( c + c ( a + a ( b + logkyab ( ac ( b + c + bc ( ab ( c + a + ac ( bc ( a + b 


=
logkx0 + logky0 


=
logk1 + logk1 


=
0 + 0 = 0 (ˆ`LvGbv nGjv)
eq \o((,M)
†`Iqv Av‡Q, xya – 1 = p


ev, logx(xya – 1) = logx p


ev, logx p = logxx + logxya – 1


ev, logx p = 1 + (a –1) logx y


ev, logx p = 1+ a logx y – logx y


GKBfv‡e, logx q = 1 + b logx y – logx y


Ges logx r = 1 + c logx y – logx y


Zvn‡j, evgc¶ = logx p + logx q + logxr



= 1+ a logx y – logx y + 1 + b logx y – logx y + 1 
+ c logx y – logx y



= 3 + (a + b + c) logxy ( 3logxy 


= 3 +  3logx y  – 3 logx y [a + b + c = 3]


= 3 (cÉgvwYZ)
eq \o((((,cÖkœ(21) (i) ax = by = cz, †hLv‡b a ( b ( c. 
(ii) x = aq + r . bp , y = ar + p . bq, z = ap + q . br


[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 2]
K.
b2 = ac n‡j (i) n‡Z †`LvI †h,  eq \f(1,x)  +  eq \f(1,z) =  eq \f(2,y)
2
L.
(i) n‡Z abc = 1 n‡j, cÖgvY Ki †h,  eq \f(1,x3)  +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)
4
M.
(ii) n‡Z (q ( r)logkx + (r ( p) logk y + (p ( q) logkz Gi gvb wbY©q Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-12 `ªóe¨| c„ôv- 202
eq \o((,L)
awi, ax = by = cz = k   [k aª“eK]

(
a = k eq \s\up7(\f(1,x)) 


b = k eq \s\up7(\f(1,y)) 


c = k eq \s\up7(\f(1,z)) 

†`Iqv Av‡Q, abc = 1


ev,
k eq \s\up7(\f(1,x)) . k eq \s\up7(\f(1,y)) . k eq \s\up7(\f(1,z)) = 1

ev,
k eq \s\up7(\f(1,x) + \f(1,y) + \f(1,z))  = k0   [( k0 = 1]


ev,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


(
 eq \f(1,x) +  eq \f(1,y) = (  eq \f(1,z) 

Nb K‡i cvB,  eq \b(\f(1,x) + \f(1,y))3 =  eq \b(( \f(1,z))3 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,x) + \f(1,y)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,(z)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) (  eq \f(3,xyz)  = (  eq \f(1,z3) 

(
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, x = aq + r.bp



y = ar + p.bq



z = ap + q.br

(  (q ( r)logkx + (r ( p)logky + (p ( q)logkz


= (q ( r)logk(aq + r.bp) + (r ( p)logk(ar + p.bq) 
+ (p ( q)logk(ap + q.br)


= (q ( r)(logkaq+r + logkbp) + (r ( p) (logkar+p + logkbq) 

+ (p ( q) (logkap+q + logkbr)


= logkaq2 ( r2 + logkbp(q ( r) + logkar2 ( p2 + logkbq(r ( p) 

+ logkap2 ( q2 + logkbr(p ( q)

= logk(aq2 ( r2 + r2 ( p2 + p2 ( q2) + logk(bpq ( pr + qr ( pq + pr ( qr)


= logk(a0) + logk(b0)


= logk1 + logk1


= 0 (Ans.)

eq \o((((,cÖkœ(22) P = x2 ( 3 eq \s\up6(\f(2,3)) ( 3 eq \s\up5(( \f(2,3))  + 2 Ges Q = loga (1 + y) ( 2 loga(y).
[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi ( cÖkœ bs 3]
K.
mij Ki : log eq \s\do5(\r(a)) b ( log eq \s\do5(\r(b)) c ( log eq \s\do5(\r(c)) a.
2
L.
DÏxc‡Ki Av‡jv‡K P = 0 n‡j †`LvI †h, 3x3 + 9x ( 8 = 0
4
M.
DÏxc‡Ki Av‡jv‡K Q = 0 n‡j †`LvI †h, y =  eq \f(1 + ,2)
.
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)
log  eq \s\do6(\r(a)) b ( log  eq \s\do6(\r(b)) c ( log  eq \s\do6(\r(c)) a

= log eq \s\do6(\r(a)) ( eq \r(b) )2 ( log eq \s\do6(\r(b))  ( eq \r(c) )2 (log eq \s\do6(\r(c))  ( eq \r(a) )2

= 2log eq \s\do6(\r(a))  eq \r(b)  ( 2log eq \s\do6(\r(b))  eq \r(c)  ( 2log eq \s\do6(\r(c))  eq \r(a)  
[( logaPr = r log aP]


= 8log eq \s\do6(\r(a))  eq \r(b)  ( log eq \s\do6(\r(b))  eq \r(c) ( log eq \s\do6(\r(c))  eq \r(a) 

= 8log eq \s\do6(\r(a))  eq \r(b)  ( log eq \s\do6(\r(b))  eq \r(a)      [( logaP =  logab (  log b P]


= 8log eq \s\do6(\r(a))  eq \r(a)        [( loga P = log a b ( logb P]


= 8·1
     [( logaa = 1] 


= 8  (Ans.)

eq \o((,L)
†`Iqv Av‡Q, P = x2 ( 3 eq \s\up7(\f(2,3)) ( 3 eq \s\up7(( \f(2,3)) + 2


cÖkœg‡Z, P = 0


ev,
x2 ( 3 eq \s\up7(\f(2,3)) ( 3 eq \s\up7(( \f(2,3)) + 2 = 0


ev,
x2 = 
[image: image13.wmf]2
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ev,
x2 = 
(\f(1,3))[image: image14.wmf]3
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 eq \b\bc\[(\s\up7\do7( )( 3. 3 eq \s\up9((\f(1,3)) = 30 = 1) 


ev,
x2 = 
[image: image15.wmf]2
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ev,
x =
[image: image16.wmf]3
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      [Dfqc‡¶ eM©g~j Ges abvÍK gvb wb‡q]

ev,
x3 =
[image: image17.wmf]3
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[ Dfqc¶‡K Nb K‡i ]

ev,
x3 = 
[image: image18.wmf]÷
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[( (a – b)3 = a3 – b3 – 3ab (a – b)]


ev,
x3 = 3 – 3– 1 – 3 . 30.x 


[image: image19.wmf]ú
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ev, x3 = 3 –  eq \f(1,3)  – 3x 


ev,
x3 + 3x =  eq \f(8,3) 

ev,
3x3 + 9x = 8  

( 3x3 + 9x – 8 = 0  (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, Q = O


ev, loga(1 + y) ( 2 logay = O


ev,
loga (1 + y) = logay2

(
1 + y = y2

ev,
y2 – y – 1 = 0


ev,
4y2 ( 4y ( 4 = 0  [Dfqc¶‡K 4 Øviv ¸Y K‡i] 

ev,
(2y)2 ( 2.2y.1 + 12 ( 5 = 0 


ev,
(2y ( 1)2 = 5 


ev,
2y ( 1 =   eq \r(5)  [FYvÍK gvb eR©b K‡i]

ev,
2y = 1 +  eq \r(5) 

(
y =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(23) `„k¨Kí: P = x2 ( 3 eq \s\up5(\f(2,3))  ( 3 eq \s\up5(( \f(2,3))  + 2

Q = loga (1 + y) ( 2 logay


 
[G B Avi B ¯‹zj GÛ K‡jR, mvfvi, XvKv ( cÖkœ bs 3]
K.
mij Ki: log eq \s\do5(\r(a)) b ( log eq \s\do5(\r(b)) c ( log eq \s\do5(\r(c)) a
2
L.
P = 0 n‡j †`LvI †h, 3x3 + 9x ( 8 = 0
4
M.
`„k¨Kí Abymv‡i Q = 0 n‡j, †`LvI †h, y =  eq \f(1 + ,2) 

4
23 bs cÖ‡kœi mgvavb

m„Rbkxj 22 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(24) (i) a3 ( x . b7x = a7 + x . b5x    (ii) a2 ( 2 = 2 eq \s\up5(\f(2,3)) + 2 eq \s\up5(( \f(2,3))


[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, †gv‡gbkvnx ( cÖkœ bs 3]
K.
a2 + b2 = 11ab n‡j, †`LvI †h, 2logk eq \f(a ( b,3) = logkab
2
L.
i) n‡Z †`LvI †h, xlogk  eq \b(\f(b,a)) = 2logka
4
M.
ii) n‡Z †`LvI †h, 2a3 ( 6a = 5
4
24 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, a2 + b2 = 11ab


ev,
a2 + b2 ( 2ab = 11ab ( 2ab  [Dfqc‡¶ 2ab we‡qvM K‡i]

ev,
(a ( b)2 = 9ab

ev,
 eq \f((a ( b)2,9)  = ab   [9 Øviv fvM K‡i]

ev,
 eq \b(\f(a ( b,3))2  = ab

ev,
logk eq \b(\f(a ( b,3))2  = logk ab  [Dfqc‡¶ logk wb‡q]

(
2 logk  eq \f(a ( b,3)  = logkab (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, a3(x.b7x = a7+x.b5x

ev,
 eq \f(b7x,b5x)  =  eq \f(a7 + x,a3 ( x) 

ev,
b7x ( 5x = a7 + x ( 3 + x

ev,
b2x = a4 + 2x

ev,
b2x = a4.a2x

ev,
 eq \f(b2x,a2x)  = a4

ev,
logk  eq \b(\f(b,a))2x  = logka4  [Dfqc‡¶ logk wb‡q]

ev,
2x logk eq \b(\f(b,a))  = 4 logka


(
x logk eq \b(\f(b,a))  = 2 logka   (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, a2 ( 2 = 2 eq \s\up7(\f(2,3)) + 2 eq \s\up7(( \f(2,3)) 

ev,
a2 = 2 eq \s\up7(\f(2,3)) + 2 eq \s\up7(( \f(2,3))  + 2

ev,
a2 = \f(1,3))  eq \b(2)2 
 + ( \f(1,3))  eq \b(2)2 
 + 2.2 eq \s\up7(\f(1,3)) . 2 eq \s\up7(( \f(1,3)) 

ev,
a2 = \f(1,3))  eq \b(2 + 2 eq \s\up7(( \f(1,3)) )2 


ev,
a = 2 eq \s\up7(\f(1,3)) + 2 eq \s\up5(( \f(1,3)) 

ev,
a3 = 
[image: image20.wmf]3
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[ Dfq c¶‡K Nb K‡i ]

ev,
a3 = 
[image: image21.wmf]÷
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[( (x + y)3 = x3 + y3 + 3xy (x + y) ]


ev,
a3 = 21 + 2– 1 + 3 . 20 . a
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ev,
a3 = 2 +  eq \f(1,2) + 3a


ev,
a3 = 
[image: image23.wmf]2
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ev,
2a3 = 4 + 1 + 6a


(
2a3 – 6a = 5 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(25) p = loga(bc), q = logb(ca), r = logc(ab) Ges ax = by = cz †hLv‡b a  b  c
(mgwš^Z Aa¨vq 5 I 9 [†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi ( cÖkœ bs 2]
K.
3 ( 4x ( x2 = 0 mgxKi‡Yi g~jØ‡qi cÖK…wZ wbY©q Ki|
2
L.
abc = 1 n‡j, cÖgvY Ki †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz) 
4
M.
†`LvI †h,  eq \f(1,p + 1) +  eq \f(1,q + 1) +  eq \f(1,r + 1) = 1
4
25 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


3 ( 4x ( x2 = 0


A_©vr, x2 + 4x ( 3 = 0


mgxKiYwU‡K ax2 + bx + c = 0


mgxKi‡Yi mv‡_ Zzjbv K‡i cvB,


a = 1, b = 4, c = (3


( wbðvqK = b2 ( 4ac



= 42 ( 4 ( 1(( 3)



= 16 + 12



= 28 > 0 wKš‘ c~Y© eM© bq|

( cÖ`Ë mgxKi‡Yi g~jØq ev¯—e, Amgvb I Ag~j` n‡e|
eq \o((,L)
awi, ax = by = cz = k   [k aª“eK]

(
a = k eq \s\up7(\f(1,x)) 


b = k eq \s\up7(\f(1,y)) 


c = k eq \s\up7(\f(1,z)) 

†`Iqv Av‡Q, abc = 1


ev,
k eq \s\up7(\f(1,x)) . k eq \s\up7(\f(1,y)) . k eq \s\up7(\f(1,z)) = 1

ev,
k eq \s\up7(\f(1,x) + \f(1,y) + \f(1,z))  = k0   [( k0 = 1]


ev,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


(
 eq \f(1,x) +  eq \f(1,y) = (  eq \f(1,z) 

Nb K‡i cvB,  eq \b(\f(1,x) + \f(1,y))3 =  eq \b(( \f(1,z))3 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,x) + \f(1,y)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,(z)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) (  eq \f(3,xyz)  = (  eq \f(1,z3) 

(
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)  (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 7(M) bs mgvav‡bi Abyiƒc|
eq \o((((,cÖkœ(26) (i)  eq \f(log (1 + p),log p) = 2
(ii)  eq \f(logk a,y ( z) =  eq \f(logk b,z ( y) =  eq \f(logk c,x ( y)
[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 2]
K.
mij Ki : log eq \s\do4(\r(p)) q ( log eq \s\do4(\r(q)) r ( log eq \s\do4(\r(r)) p 
2
L.
(i) bs n‡Z †`LvI †h, P =  eq \f(1 + \r(5),2)
4
M.
(ii) bs n‡Z cÖgvY Ki †h, ay2 + yz + z2 bz2 + zx + x2 cx2 + xy + y2 = 1
4
26 bs cÖ‡kœi mgvavb
eq \o((,K)
log  eq \s\do6(\r(p)) q ( log  eq \s\do6(\r(q)) r ( log  eq \s\do6(\r(r)) p

= log eq \s\do6(\r(p)) ( eq \r(q) )2 ( log eq \s\do6(\r(q)) ( eq \r(r) )2 (log eq \s\do6(\r(r)) ( eq \r(p) )2

= 2log eq \s\do6(\r(p)) 

 eq \r(q)  ( 2log eq \s\do6(\r(q)) 

 eq \r(r)  ( 2log eq \s\do6(\r(r)) 

 eq \r(p)  [( logxyz = z logxy]


= 8log eq \s\do6(\r(p))  eq \r(q)  ( log eq \s\do6(\r(q))  eq \r(r) ( log eq \s\do6(\r(r))  eq \r(p) 

= 8log eq \s\do6(\r(p))  eq \r(q)  ( log eq \s\do6(\r(q))  eq \r(p) [( logxy =  logxk (  logky]


= 8log eq \s\do6(\r(p))  eq \r(p)       

= 8·1
     [( logxx = 1]


= 8  (Ans.) 

eq \o((,L)
†`Iqv Av‡Q,  eq \f(log (1 + p),logp) = 2


ev,
log(1 + p) = 2 logp


ev,
log(1 + p) = logp2
[(loga Pr = rloga P)]


ev,
1 + p = p2

ev,
p2 – p – 1 = 0


ev,
4p2 ( 4p ( 4 = 0  [Dfq c¶‡K 4 Øviv ¸Y K‡i]

ev,
(2p)2 ( 2.2p.1 + 12 ( 5 = 0 


ev,
(2p ( 1)2 = 5 


ev,
2p ( 1 =   eq \r(5)  [FYvÍK gvb eR©b K‡i]

ev,
2p = 1 +  eq \r(5) 

ev,
p =  eq \f(\r(5) + 1,2) 

(
p =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)
eq \o((,M)
awi,  eq \f(logka,y ( z) =  eq \f(logkb,z ( x) =  eq \f(logkc,x ( y) = m
(
logka = m (y – z)

ev,
(y2 + yz + z2) logka = m(y ( z) (y2 + yz + z2) 


[Dfq c¶‡K (y2 + yz + z2) ¸Y K‡i]

(
logkay2 + yz + z2 = m(y3 ( z3) ........... (i)

Avevi,
logkb = m (z – x)

ev,
(z2 + zx + x2) logkb = m (z ( x) (z2 + zx + x2) 

(
logkbz2 + zx + x2 = m(z3 ( x3) ............ (ii) 

Ges
logkc = m (x – y)

ev,
(x2 + xy + y2) logkc = m(x ( y) (x2 + xy + y2)

(
logkcx2 + xy + y2 = m(x3 ( y3) ................ (iii)


GLb, (i), (ii)  I (iii) †hvM K‡i cvB,
(
logkay2 + yz + z2 + logkbz2 + zx + x2 + logkcx2 + xy + y2 


= m(y3 ( z3) + m(z3 ( x3) + m(x3 ( y3)
ev,
logk (ay2 + yz + z2 bz2 + zx + x2 cx2 + xy + y2) =


m (y3 – z3 + z3 – x3 + x3 – y3) [( logk (a.b) = logka + logkb]
ev,
logk (ay2 + yz + z2 bz2 + zx + x2 cx2 + xy + y2) = 0 = log k1

(
ay2 + yz + z2 bz2 + zx + x2 cx2 + xy + y2 = 1 = 1 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(27) (i) P eq \s\up5(P\r(P)) = (P eq \r(P))P
(ii) a eq \s\up5(\f(1,x)) = b eq \s\up5(\f(1,y)) = c eq \s\up5(\f(1,z)) Ges abc =  eq \f(xa,xb) (  eq \f(xb,xc) (  eq \f(xc,xa) Ges (iii)  eq \f(logk(3 + x)5,logkx5) = 2


[dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi ( cÖkœ bs 2]
K.
4P ( 9 = 0 cÖgvY Ki|
2
L.
x3 + y3 + z3 ( 3xyz = 0 cÖgvY Ki|
4
M.
(iii) bs n‡Z cÖgvY Ki †h, 2x = 1 +  eq \r(13)
4
27 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 


P eq \s\up5(P\r(P)) = (P eq \r(P))P

ev,
Pp eq \s\up7(1 + \f(1,2)) =  eq \b(P)
P

ev,
PP eq \s\up7(\f(3,2)) = P eq \s\up5(\f(3P,2)) 


ev,
P eq \s\up5(\f(3,2)) =  eq \f(3P,2)

ev,
 P3 =  eq \f(9P2,4)

ev,
P =  eq \f(9,4)   [( P ( 0]


ev,
4P = 9


(
4P ( 9 = 0 (cÖgvwYZ)
eq \o((,L)
awi,  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c) = k



eq \r(x,a) = k
eq \r(y,b) = k
eq \r(z,c) = k


ev,
aeq \s\up5(\f(1,x))= k
ev, beq \s\up5(\f(1,y)) = k
ev, ceq \s\up5(\f(1,z)) = k


( a = kx  
( b = ky  
( c = kz

cÖkœg‡Z, abc =  eq \f(xaxbxc,xbxcxa) = 1

ev, 
kx ky kz = 1

ev, 
kx + y + z = k0

( 
x + y + z = 0

GLb,

evgc¶ = x3 + y3 + z3 ( 3xyz



= (x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx)



= 0 . (x2 + y2 + z2 ( xy ( yz ( zx)



= 0 


( evgc¶ = Wvbc¶ (cÖgvwYZ)
eq \o((,M)
(iii) †_‡K cvB,


 eq \f(logk (3 + x)5,logkx5) = 2


ev,
logk (3 + x)5 = 2 logkx5

ev,
5 logk (3 + x) = 2 ( 5 logkx


ev,
logk (3 + x) = logkx2 


ev,
3 + x = x2 


ev,
x2 ( x ( 3 = 0


ev,
x =  eq \f(( ((1) ( \r(((1)2 ( 4.1.((3)),2.1)


=  eq \f(1 ( \r(13),2)

ev,
x =  eq \f(1 + \r(13),2) [FYvÍK gvb AMÖnY‡hvM¨]

(
2x = 1 +  eq \r(13) (cÖgvwYZ)
eq \o((((,cÖkœ(28) A = {x : x ( ( Ges x2 ( (a + b)x + ab = 0}

B = {2, a, 3}, R =  eq \f(logk(1 + y),logky) 

(mgwš^Z Aa¨vq 2 I 9 [bIMuv wRjv ¯‹zj, bIMuv ( cÖkœ bs 1]
K.
 eq \f(1,a) +  eq \f(1,b) +  eq \f(1,c) = 0 n‡j, cÖgvY Ki †h,  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) =  eq \f(3,abc) 
2
L.
cÖgvY Ki †h, P(AB) = P(A) ( P(B)
4
M.
R = 2 n‡j, y Gi gvb wbY©q Ki|
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

 eq \f(1,a) +  eq \f(1,b) +  eq \f(1,c) = 0


ev,  eq \f(1,a) +  eq \f(1,b) = (  eq \f(1,c)

evgc¶ =  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3)


=  eq \b(\f(1,a) + \f(1,b))3 ( 3. eq \f(1,a) .  eq \f(1,b)  eq \b(\f(1,a) + \f(1,b)) +  eq \f(1,c3)


=  eq \b(( \f(1,c))3 ( 3 .  eq \f(1,a) .  eq \f(1,b)

 eq \b(( \f(1,c)) +  eq \f(1,c3)


= (  eq \f(1,c3) +  eq \f(3,abc) +  eq \f(1,c3)


=  eq \f(3,abc)


= Wvbc¶

(  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) =  eq \f(3,abc) (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q,

A = {x t x ( ( Ges x2 ( (a + b)x + ab = 0}


GLb,

x2 ( (a + b)x + ab = 0


ev, 
x2 ( ax ( bx + ab = 0


ev, 
x(x ( a) ( b(x ( a) = 0


ev, 
(x ( a)(x ( b) = 0


( 
x = a, b


( 
A = {a, b}


Avevi, B = {2, a, 3}


GLb, A ( B = {a}


P(A) = {(, {a}, {b}, {a, b}}


P(B) = {(, {2}, {a}, {3}, {2, a}, {2, 3}, {a, 3}, {2, a, 3}}


evgc¶ = P(A ( B)



= {(, {a}}


Wvbc¶ = P(A) ( P(B)



= {(, {a}}


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

R =  eq \f(logk(1 + y),logky) = 2
[( R = 2]


ev, 
logk(1 + y) = 2logky


ev, 
logk(1 + y) = logk y2

ev, 
1 + y = y2 [Dfqcv‡k cÖwZjM wb‡q]

ev, 
y2 ( y ( 1 = 0


( y =  eq \f(( (( 1) ( \r((( 1)2 ( 4.1((1)),2.1)


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


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

(
y =  eq \f(1 + ,2) 
   [(  y ( 0 AMÖnY‡hvM¨] (Ans.) 

eq \o((((,cÖkœ(29) l = ay(x, m = az(x, n = ax(y
A = a2 ( 3eq \s\up5(\f(2,3)) ( 3eq \s\up5(\f((2,3)) + 2 Ges
K =  eq \r(3,p + q) +  eq \r(3,p ( q) 

(mgwš^Z Aa¨vq 5 I 9 [bIMuv wRjv ¯‹zj, bIMuv ( cÖkœ bs 3]
K.
lmn Gi gvb wbY©q Ki|
2
L.
A = 0 n‡j, †`LvI †h, 3a3 + 9a = 8
4
M.
p2 ( q2 = r3 n‡j, cÖgvY Ki †h, k3 ( 3kr ( 2p = 0
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ( = ay(z


m = az(x


n =ax(y


( (mn = ay(z . az(x . ax(y


= ay(z+z(x+x(y


= a0


= 1 (Ans.)
eq \o((,L)
m„Rbkxj 8(L) bs mgvavb `ªóe¨|

we.`ª.: p Gi ¯’‡j a n‡e|
eq \o((,M)
†`Iqv Av‡Q, 

k =  eq \r(3,p + q) +  eq \r(3,p ( q) Ges p2 – q2 = r3

GLv‡b, k = (p + q) eq \s\up8(\f(1,3)) + (p ( q) eq \s\up8(\f(1,3))

ev,
k3 = 
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[Dfq c¶‡K Nb K‡i]

ev,
k3 =   eq \b\bc\{(\s\up7\do7( )(p + q))3
+   eq \b\bc\{(\s\up7\do7( ) (p ( q))3
 

+ 3.(p + q) eq \s\up9(\f(1,3)) (p ( q) eq \s\up9(\f(1,3))   \s\up9(\f(1,3)) eq \b\lc\{(\s\up7\do7( )(p + q))
+ eq \b\rc\}(\s\up7\do7( )(p ( q))


[( (p + q)3 = p3 + q3+ 3pq (p + q)]


ev,
k3 = p + q + p – q + 3 (p2 ( q2) eq \s\up4(\f(1,3)) . k
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ev,
k3 = 2p + 3.
[image: image26.wmf](
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[( p2 ( q2 = r3]

ev,
k3 = 2p + 3rk

(
k3 – 3rk – 2p = 0   (cÖgvwYZ)
eq \o((((,cÖkœ(30) (i)  eq \f(logk(3 + x),logkx) = 2

(ii) x = (a + b) eq \s\up5(\f(1,3)) + (a ( b) eq \s\up5(\f(1,3)) `yBwU mgxKiY|

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 3]
K.
log eq \s\do5(\r(8))x = 3 eq \f(1,3) n‡j x Gi gvb wbY©q Ki|
2
L.
1g DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h, x =  eq \f(1 + \r(13),2).
4
M.
a2 ( b2 = c3 n‡j, 2q DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h,

x3 ( 3cx ( 2a = 0.
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-23(K) mgvavb `ªóe¨| c„ôv-209
eq \o((,L)
†`Iqv Av‡Q,

 eq \f(logk(3 + x),logkx) = 2


ev, logk(3 + x) = 2logkx


ev, logk(3 + x) = logkx2

ev, 3 + x = x2 [Dfq cv‡k cÖwZ jM wb‡q]

ev, x2 ( x ( 3 = 0


( x =  eq \f(( (( 1) ( \r((( 1)2 ( 4.1.(( 3)),2 ( 1)


=  eq \f(1 ( \r(1 + 12),2) =  eq \f(1 ( \r(13),2) 


=  eq \f(1 + \r(13),2) [( x ( 0 AMÖnY‡hvM¨]

( x =  eq \f(1 + \r(13),2) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 

x = (a + b) eq \s\up5(\f(1,3)) + (a ( b)  eq \s\up5(\f(1,3)) Ges a2 – b2 = c3

GLv‡b, x = (a + b) eq \s\up5(\f(1,3)) + (a ( b) eq \s\up5(\f(1,3))

ev,
x3 =  eq \b\bc\{((a + b) + (a ( b) eq \s\up5(\f(1,3)))
3 [Dfq c¶‡K Nb K‡i]

ev,
x3 =   eq \b\bc\{(\s\up7\do7( )(a + b))3
+   eq \b\bc\{(\s\up7\do7( ) (a ( b))3
 

+ 3.(a + b)  eq \s\up5(\f(1,3)) (a ( b)  eq \s\up5(\f(1,3))    eq \b\lc\{(\s\up7\do7( )(a + b))
 + eq \b\rc\}(\s\up7\do7( )(a ( b))

[( (x+y)3 = x3+y3+3xy (x+y)]


ev,
x3 = a + b + a – b + 3 (a2 ( b2) eq \s\up5(\f(1,3)).x
   eq \b\bc\[(( (a + b) + (a ( b) eq \s\up5(\f(1,3)) = x)


ev,
x3 = 2a + 3. (c3)  eq \s\up5(\f(1,3)). x 
[( a2 ( b2 = c3]

ev,
x3 = 2a + 3cx

(
x3 – 3cx – 2a = 0   (cÖgvwYZ)
eq \o((((,cÖkœ(31)  eq \r(a + 15) (  eq \r(a + 13) =  eq \r(10) (  eq \r(8) 
Ges y = (p + q) eq \s\up7(\f(1,3)) + (p ( q) eq \s\up7(\f(1,3)) 

(mgwš^Z Aa¨vq 5 I 9 [†gv‡gbv Avjx weÁvb ¯‹zj, wmivRMÄ ( cÖkœ bs 2]
K.
log eq \s\do5(\r(8)) b = 3 eq \f(1,3)  n‡j b Gi gvb wbY©q Ki|
2
L.
a = x2 ( 6x n‡j mswk­ó mgxKiYwU mgvavb Ki|
4
M.
p2 ( q2 = r3 n‡j cÖgvY Ki †h, y3 = 3ry + 2p
4
31 bs cÖ‡kœi mgvavb
eq \o((,K)
log eq \s\do5(\r(8)) b = 3 eq \f(1,3) =  eq \f(10,3)

ev, b = ( eq \r(8)) eq \s\up6(\f(10,3)) 


=  eq \b(\r(23))



=  eq \b(2) eq \s\up8(\f(10,3))  



= 2 eq \s\up6(\f(3,2) ( \f(10,3)) 


= 25


= 32


(
b = 32 (Ans.) 
eq \o((,L)
†`Iqv Av‡Q,  eq \r(a + 15)  (  eq \r(a + 13)  =  eq \r(10)  (  eq \r(8) 

ev,  eq \r(x2 ( 6x + 15)  (  eq \r(x2 ( 6x + 13)  =  eq \r(10)  (  eq \r(8) 

AZtci cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-9 `ªóe¨| c„ôv- 101
eq \o((,M)
†`Iqv Av‡Q, 

y = (p + q) eq \s\up8(\f(1,3)) + (p ( q) eq \s\up8(\f(1,3)) Ges p2 – q2 = r3

GLv‡b, y = (p + q) eq \s\up8(\f(1,3)) + (p ( q) eq \s\up8(\f(1,3))

ev,
y3 =  eq \b\bc\{((p + q)+ (p ( q) eq \s\up7(\f(1,3)) )3
  [Dfq c¶‡K Nb K‡i]

ev,
y3 =  (\f(1,3)) eq \b\bc\{(\s\up7\do7( )(p + q))3
+  (\f(1,3)) eq \b\bc\{(\s\up7\do7( ) (p ( q))3
 + 3.(p + q) eq \s\up9(\f(1,3)) (p ( q) eq \s\up9(\f(1,3))  
 (\f(1,3)) eq \b\lc\{(\s\up7\do7( )(p + q))
+ (\f(1,3))eq \b\rc\}(\s\up7\do7( )(p ( q))
[( (x+y)3 = x3+y3+3xy (x+y)]


ev,
y3 = p + q + p – q + 3 (p2 ( q2) eq \s\up9(\f(1,3)) . y 
 eq \b\bc\[(( (p + q)+ (p ( q) eq \s\up7(\f(1,3)) = y)
 

ev,
y3 = 2p + 3.  eq \b(r3)
. y 
[( p2 ( q2 = r3]

ev,
y3 = 2p + 3ry

(
y3 = 3ry + 2p  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(32) (a) ax = by = cz, †hLv‡b a, b I c abvÍK I ci¯úi Amgvb Ges x, y, z ( (
(b) a2 + b2 = 7ab

(mgwš^Z Aa¨vq 7 I 9 [w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 2]
K.
 eq \f(1,2x + 1) +  eq \f(1,(2x + 1)2) +  eq \f(1,(2x + 1)3) + .......


x = 3 n‡j avivwUi mvaviY AbycvZ wbY©q Ki|
2
L.
DÏxcK (b) Gi Av‡jv‡K cÖgvY Ki †h, 


log eq \b(\f(a + b,3)) =  eq \f(1,2) (loga + logb)
4
M.
abc = 1 n‡j DÏxcK (a) Gi Av‡jv‡K cÖgvY Ki †h,

 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0 Ges  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
x = 3 n‡j

cÖ`Ë avivwU =  eq \f(1,2 ( 3 + 1) +  eq \f(1,(2 ( 3 + 1)2) +  eq \f(1,(2 ( 3 + 1)3) + ....




=  eq \f(1,7) +  eq \f(1,72) +  eq \f(1,73) + ......


( mvaviY AbycvZ =  eq \f(w«¼Zxq c`,cÉ^g c`) =  eq \f(\f(1,49),\f(1,7)) =  eq \f(1,7) (Ans.)
eq \o((,L)
m„Rbkxj 5(M)bs mgvavb `ªóe¨|
eq \o((,M) 
awi, ax = by = cz = k   [k aª“eK]

(
a = k eq \s\up7(\f(1,x)) 


b = k eq \s\up7(\f(1,y)) 


c = k eq \s\up7(\f(1,z)) 

†`Iqv Av‡Q, abc = 1


ev,
k eq \s\up7(\f(1,x)) . k eq \s\up7(\f(1,y)) . k eq \s\up7(\f(1,z)) = 1

ev,
k eq \s\up7(\f(1,x) + \f(1,y) + \f(1,z))  = k0   [( k0 = 1]


ev,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


(
 eq \f(1,x) +  eq \f(1,y) = (  eq \f(1,z) 

Nb K‡i cvB,  eq \b(\f(1,x) + \f(1,y))3 =  eq \b(( \f(1,z))3 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,x) + \f(1,y)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,(z)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) (  eq \f(3,xyz)  = (  eq \f(1,z3) 

(
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)  (cÖgvwYZ)
eq \o((((,cÖkœ(33) x = 2 + 2eq \s\up6(\f(2,3)) + 2eq \s\up6(\f(1,3)) Ges eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) 
=  eq \f(ca logk(ca),c + a)  n‡jÑ
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 3]
K.
(16)2x = 4x + 1 n‡j x = KZ?
2
L.
cÖgvY Ki †h, x3 ( 6x2 + 6x ( 2 = 0
4
M.
†`LvI †h, aa = bb = cc
4
33 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 10(K) bs mgvavb `ªóe¨|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-16 `ªóe¨| c„ôv-204
eq \o((,M)
awi,  eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) =  eq \f(ca logk(ca),c + a)  = m

(
logk(ab) =    eq \f(m(a + b),ab)  = meq \b(\f(1,a) + \f(1,b)) ... ... ... (i) 

Avevi, logk(bc) =  eq \f(m(b + c),bc)  = meq \b(\f(1,b) + \f(1,c))   ... ... ... (ii) 

Ges
logk(ca) =  eq \f(m(c + a),ca) = meq \b(\f(1,c) + \f(1,a))  ... ... ... (iii) 

GLb, (i), (ii) I (iii) bs mgxKiY †hvM K‡i cvB, 
logk(ab) + logk(bc) + logk(ca) 

= meq \b(\f(1,a) + \f(1,b))+ meq \b(\f(1,b) + \f(1,c)) + meq \b(\f(1,c) + \f(1,a))
ev,
logk (ab · bc · ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,b) + \f(1,c) + \f(1,c) + \f(1,a)) 
ev,
logk (abc)2 = 2m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) 

ev, 2 logk (abc) = 2m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c))  [( logkpr = r logkp]


( logk(abc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) ... ... (iv) 


(iv) bs †_‡K (i) bs we‡qvM K‡i cvB,

logk(abc) – logk(ab) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) – meq \b(\f(1,a) + \f(1,b)) 




= m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,a) ( \f(1,b)) 

ev,
logk eq \f(abc,ab) =  eq \f(m,c) 

ev,
logkc =  eq \f(m,c) 

ev,
c logkc = m


ev,
logkcc = m


(
cc = km ... ... (v)


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


logk(abc) – logk(bc) = m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) ( meq \b(\f(1,b) + \f(1,c))

ev,
logk eq \f(abc,bc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,b) ( \f(1,c))  


ev,
logka =  eq \f(m,a) 

ev,
a logka = m ev, logkaa = m


(
aa = km ... ... (vi)


cybivq, (iv) bs †_‡K (iii) bs we‡qvM K‡i cvB,

logk(abc) – logk(ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c))  ( meq \b(\f(1,c) + \f(1,a))

ev,
logk
[image: image27.wmf]ca

abc

= m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,c) ( \f(1,a)) 

ev,
logkb =  eq \f(m,b) 

ev,
b logkb = m


ev,
logkbb = m   [( r logkp = logkpr]


(
bb = km ... ... (vii)


myZivs, (v), (vi) I (vii) bs †_‡K †jLv hvq,


aa = bb = cc = km

(
aa = bb = cc   (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(34) P = 2 + 2 eq \s\up6(\f(2,3)) + 2 eq \s\up6(\f(1,3)) Ges a + b + c = 0
[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix ( cÖkœ bs 3]
K.
9x = (27)y n‡j  eq \f(y,x)  Gi gvb KZ?
2
L.
†`LvI †h,  eq \f(1,xb + x(c + 1) +  eq \f(1,xc + x(a + 1) +  eq \f(1,xa + x(b + 1) = 1
4
M.
cÖgvY Ki †h, P3 ( 2 = 6P2 ( 6P
4
34 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, (9)x = (27)y

ev, (32)x = (33)y 

ev, 32x = 33y 

ev, 2x = 3y 

ev,  eq \f(y,x)  =  eq \f(2,3) 

(  eq \f(y,x) =  eq \f(2,3) (Ans.)
eq \o((,L)
evgc¶ =  eq \f(1,xb + x (c + 1) +  eq \f(1,xc + x (a + 1) +   eq \f(1,xa + x ( b + 1) 


=  eq \f(1,xb + \f(1,xc) + 1) +  eq \f(1,xc + x ( a + 1) +  eq \f(1,xa + x ( b + 1)

=  eq \f(xc,1 + xc + x b + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(1,xa + \f(1,xb) + 1)
[( a + b + c = 0 ( b + c = ( a]


=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,xa + b + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,x(c + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,\f(1,xc) + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb.xc,1 + xc + xb + c)

=  eq \f(xc + 1 + xb + c,1 + xc + xb + c)  = 1


(  eq \f(1,xb + x(c + 1) +  eq \f(1,xc + x(a + 1) +  eq \f(1,xa + x(b + 1) = 1  
(†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, P = 2 + 2 eq \s\up9(\f(2,3)) + 2 eq \s\up9(\f(1,3))


ev,
P ( 2 = 2 eq \s\up9(\f(2,3)) + 2 eq \s\up9(\f(1,3))


ev, (P ( 2)3 = (\f(2,3)) eq \b(2 + 2 eq \s\up9(\f(1,3)))3 

[Dfqc¶‡K Nb K‡i]


ev,
P3 – 3.P2.2 + 3P.22 – 23 =  eq \b(2\s\up8(\f(2,3)))3+  eq \b(2\s\up8(\f(1,3)))3
+ 3.2 eq \s\up8(\f(2,3)).2(\f(2,3)) eq \s\up8(\f(1,3))

 eq \b(2 + 2 eq \s\up8(\f(1,3)))
   [((x + y)3 = x3 + y3 + 3xy (x + y)]



ev,
P3 – 6P2 + 12P – 8 = 22 + 2 + 3.2 eq \s\up5(\f(2,3) + \f(1,3)) .(P ( 2) 
\f(2,3))  eq \b\bc\[(( 2+ 2 eq \s\up5(\f(1,3)) = P ( 2)



ev,
P3 – 6P2 + 12P – 8= 4 + 2 + 3.21(P – 2)



ev,
P3 – 6P2 + 12P – 8= 6 + 6P – 12



ev,
P3 – 6P2 + 6P – 2 = 0


(
P3 – 2 = 6P2 – 6P   (cÖgvwYZ)
eq \o((((,cÖkœ(35) ax = by = cz = N Ges ab = c2

[bxjdvgvix miKvwi D”P we`¨vjq, bxjdvgvix ( cÖkœ bs 1]
K.
†`LvI †h, logb a ( logc b ( loga c = 1
2
L.
cÖgvY Ki †h, z(x + y) = 2xy
4
M.
logka eq \s\up6(\b(\f(1,y) ( \f(1,z))) + logkb eq \s\up6(\b(\f(1,z) ( \f(1,x))) + logkc eq \s\up6(\b(\f(1,x) ( \f(1,y)))  Gi gvb wbY©q Ki|
4
35 bs cÖ‡kœi mgvavb 
eq \o((,K)
cÖ`Ë ivwk = logba ( logcb ( logac



= logba ( logac ( logcb



= logba ( logab  [logaM = logab ( logbM]



= logbb



= 1   [ logaa = 1]


( logba ( logcb ( logac = 1 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, ax = cz



( a = ceq \s\up6(\f(z,x)) 

Avevi, by = cz


( b = ceq \s\up6(\f(z,y)) 

GLb, ab = c2

ev, ceq \s\up6(\f(z,x)) . ceq \s\up6(\f(z,y))  =c2

ev, ceq \s\up6(\f(z,x) + \f(z,y))  = c2

ev,  eq \f(z,x)  +  eq \f(z,y) = 2


ev,  eq \f(zy + zx,xy) = 2

( z(x + y) = 2xy (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, ax = by = cz = N


( a = Neq \s\up6(\f(1,x)) 


b = Neq \s\up6(\f(1,y)) 

Ges c = Neq \s\up6(\f(1,z)) 

( logkaeq \s\up6(\b(\f(1,y) ( \f(1,z))) + logkbeq \s\up6(\b(\f(1,z) ( \f(1,x)))   + logkceq \s\up6(\b(\f(1,x) ( \f(1,y))) 

= logkaeq \s\up6(\f(z ( y,yz))  + logkbeq \s\up6(\f(x ( z,zx))  + logkceq \s\up6(\f(y ( x,xy)) 

=  eq \b(\f(z ( y,zy)) logka +  eq \b(\f(x ( z,zx))  logkb +  eq \b(\f(y ( x,xy)) logkc


=  eq \b(\f(z ( y,yz)) logkNeq \s\up6(\f(1,x)) +  eq \b(\f(x ( z,zx)) logkNeq \s\up6(\f(1,y))  +  eq \b(\f(y ( x,xy)) logkNeq \s\up6(\f(1,z)) 

=  eq \f(1,x) 

 eq \b(\f(z ( y,yz)) logkN +  eq \f(1,y) 

 eq \b(\f(x ( z,zx)) logkN +  eq \f(1,z) 

 eq \b(\f(y ( x,xy)) logkN


=  eq \b(\f(z ( y,xyz) + \f(x ( z,xyz) + \f(y ( x,xyz)) . logkN


=  eq \b(\f(z ( y + x ( z + y ( x,xyz)) . logkN


=  eq \f(0,xyz) . logkN


= 0 (Ans.)

eq \o((((,cÖkœ(36) B = a2 ( 3eq \s\up5(\f(2,3)) ( 3eq \s\up5(\f((2,3)) + 2 Ges a  0

P = loga(bc), q = logb(ca), r = logc(ab)


[Kzwgj­v gWvY© nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 3]
K.
hw` xeq \s\up3(x\r(x)) = (x eq \r(x))x nq Z‡e x Gi gvb wbY©q Ki|
2
L.
B = 0 n‡j †`LvI †h, 3a3 + 9a = 8
4
M.
cÖgvY Ki †h,  eq \f(1,p + 1) +  eq \f(1,q + 1) +  eq \f(1,r + 1) = 1
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
m„Rbkxj 8(L) bs mgvavb Gi Abyiƒc|
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-28 `ªóe¨| c„ôv-210
eq \o((((,cÖkœ(37) F(x) = ln  eq \f(3 ( x,3 + x) Ges R = 3 eq \s\up5(\f(5,3)) + 3 eq \s\up5(( \f(2,3))

[gvZ…cxV miKvwi evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 1]
K.
hw` yy eq \s\up5(\r(y)) =  eq \b(y\r(y))y nq, Z‡e y Gi gvb wbY©q Ki|
2
L.
F dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4
M.
hw` R = 3 nq, Z‡e †`LvI †h, 9R3 ( 81R2 + 162R = 2188
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
awi, y = ƒ(x) =  eq (n \f(3 ( x,3 + x) 

†h‡nZz jMvwi`g ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

( 
 eq \f(3 ( x ,3 + x) > 0  hw`
 (i) 3 + x > 0  Ges (x > 0 nq



A_ev
(ii) 3 + x < 0  Ges (x < 0 nq,

(i)
bs n‡Z cvB, x > ( 3 Ges (x > ( 3 ( x < 3



(  †Wv‡gb
= (x : x > ( 3} ( {x : x < 3} 




= ( (3, () ( ( ( (, 3) = ((3, 3)


(ii)
bs n‡Z cvB, x < ( 3  Ges (x < ( 3 ( x > 3


(
†Wv‡gb
= {x : x < ( 3} ( {x : x > 3} = (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dƒ
= (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= ((3, 3) ( ( = (( 3, 3)


Avevi, awi, y = ƒ(x) = ln  eq \f(3 ( x,3 + x)

ev,
ey =  eq \f(3 ( x,3 + x)

ev,
3 ( x = 3ey + xey

ev,
3 ( 3ey = x(1 + ey)


ev,
x =  eq \f(3(1 ( ey),1 + ey)

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e cvIqv hvq|

(
cÖ`Ë dvsk‡bi †iÄ, Rƒ = (

(
†Wvg, Dƒ = ((3, 3) Ges †iÄ Rƒ = ( (Ans.)

eq \o((,M)
†`Iqv Av‡Q,


R = 3 eq \s\up5(\f(5,3)) + 3 eq \s\up5(( \f(2,3))

ev,
R3 =  eq \b(3\s\up5(\f(5,3)) + 3\s\up5(( \f(2,3)))3   [Nb K‡i]

ev,
R3 =  eq \b(3\s\up5(\f(5,3)))3 +  eq \b(3\s\up5(( \f(2,3)))3 + 3.3 eq \s\up5(\f(5,3)) . 3 eq \s\up5(( \f(2,3))  eq \b(3\s\up5(\f(5,3)) + 3\s\up5(( \f(2,3)))

ev,
R3 = 35 + 3(2 + 3 eq \s\up5(1 + \f(5,3) ( \f(2,3)) . R  eq \b\bc\[(( R = 3 + 3 eq \s\up5(( \f(2,3)))


ev,
R3 = 243 +  eq \f(1,9) + 3 eq \s\up5(\f(3 + 5 ( 2,3)). R


ev,
R3 = 243 +  eq \f(1,9) + 32R


ev,
R3 =  eq \f(2187 + 1 + 81R,9)

ev,
9R3 = 2187 + 1 + 81R


ev,
9R3 + 162R = 2188 + 81R + 162R


ev,
9R3 + 162R = 2188 + 243R


ev,
9R3 + 162R = 2188 + 81.R.3


ev,
9R3 + 162R = 2188 + 81R2  [( R = 3]


(
9R3 ( 81R2 + 162R = 2188 (cÖgvwYZ)
eq \o((((,cÖkœ(38) g‡b Ki,  eq \f(1,2x) =  eq \f(\r(5) ( 1,4) Ges  eq \f(logka,b ( c) =  eq \f(logkb,c ( a) =  eq \f(logkc,a ( b)

[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 2]
K.
†`LvI †h, x =  eq \f(1 + \r(5),2)
2
L.
†`LvI †h,  eq \f(logp(1 + x),logpx) = 2
4
M.
aa . bb . cc Gi gvb wbY©q Ki|
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


 eq \f(1,2x) =  eq \f(\r(5) ( 1,4)

ev,
 eq \f(1,x) =  eq \f(\r(5) ( 1,2)

ev,
x =  eq \f(2,\r(5) ( 1)


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


=  eq \f(2(\r(5) + 1),(\r(5))2 ( 12)


=  eq \f(2(1 + \r(5)),4)

(
x =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)
eq \o((,L)
ÔKÕ n‡Z cvB,


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

ev,
2x = 1 +  eq \r(5)

ev,
(2x ( 1) =  eq \r(5)

ev,
(2x ( 1)2 = ( eq \r(5))2 


ev,
4x2 ( 4x + 1 ( 5 = 0


ev,
4x2 ( 4x ( 4 = 0


ev,
x2 ( x ( 1 = 0


ev,
x2 = 1 + x


ev,
logpx2 = logp (1 + x) [Dfq cv‡k P wfwËK jMvwi`g wb‡q]

ev,
2 logpx = logp(1 + x) 


ev,
2 =  eq \f(logp(1 + x),logpx)

(
 eq \f(logp(1 + x),logpx) = 2 (†`Lv‡bv n‡jv)
eq \o((,M)
awi,  eq \f(logka,b ( c) =  eq \f(logkb,c ( a) = eq \f(logkc,a ( b) = m


(
logka = m(b ( c)


ev,
a logka = ma(b ( c)


(
logkaa = mab ( mac ... ... (i)


Avevi, logkbb = m(c ( a)


ev,
b logkb = mb(c ( a)


(
logkbb = mbc ( mab ... ... (ii)


Ges logkc = m(a ( b)


ev,
c logkx = mc (a ( b)


(
logkcc = mac ( mbc ... ... (iii)


(i), (ii) I (iii) bs †hvM K‡i cvB,

logkaa + logkbb + logkcc = mab ( mac + mbc ( mab + mac ( mbc


ev,
 logk (aa . bb . cc) = 0 = logk1


(
aa bbcc = 1 (Ans.)

eq \o((((,cÖkœ(39) p > 0, x =  eq \r(3,p + q) +  eq \r(3,p ( q)  Ges a =  eq \r(b3) |

[B¯úvnvbx cvewjK ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 1]
K.
log10 eq \b\bc\[(98 + \r(x2 ( 12x + 36)) = 2 n‡j, x Gi gvb wbY©q Ki|
2
L.
hw` p2 ( q2 = r3 nq Z‡e †`LvI †h, x3 ( 3rx ( 2p = 0
4
M.
cÖgvY Ki †h,  eq \r(\b(\f(a,b))3) +  eq \r(3,\b(\f(b,a))2) =  eq \r(a) +  eq \f(1,\r(3,b)) 
4
39 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-23(L) `ªóe¨| c„ôv-209
eq \o((,L)
†`Iqv Av‡Q, 

x =  eq \r(3,p + q) +  eq \r(3,p ( q) Ges p2 – q2 = r3

GLb, x = (p + q) eq \s\up8(\f(1,3)) + (p ( q) eq \s\up8(\f(1,3))

ev,
x3 = 
[image: image28.wmf](
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[Dfq c¶‡K Nb K‡i]

ev,
x3 =   eq \b\bc\{(\s\up7\do7( )(p + q))3
+   eq \b\bc\{(\s\up7\do7( ) (p ( q))3
 

+ 3.(p + q) eq \s\up9(\f(1,3)) (p ( q) eq \s\up9(\f(1,3))   \s\up9(\f(1,3)) eq \b\lc\{(\s\up7\do7( )(p + q))
+ eq \b\rc\}(\s\up7\do7( )(p ( q))


[( (p + q)3 = p3 + q3+ 3pq (p + q)]


ev,
x3 = p + q + p – q + 3 (p2 ( q2) eq \s\up4(\f(1,3)) . x



[image: image29.wmf](
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ev,
x3 = 2p + 3.
[image: image30.wmf](

)

3

1

3

r

. x 
[( p2 ( q2 = r3]

ev,
x3 = 2p + 3rx

(
x3 – 3rx – 2p = 0   (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,


a =  eq \r(b3) 


( a = beq \s\up5(\f(3,2))


ev, a2 = b3


( b = a eq \s\up5(\f(2,3)) 

GLb, evgc¶ = 3  eq \r() 
+ 2  eq \r(3,) 
 


=  eq \b(\f(a,b)) eq \s\up7(\f(3,2))  +  eq \b(\f(b,a)) eq \s\up7(\f(2,3)) =  eq \f(a,b eq \s\up5(\f(3,2)))
 +  eq \f(b,a eq \s\up5(\f(2,3)))


=  eq \f(a,a)
 +  eq \f(b,b)
   eq \b\bc\[(( a = b( b = a eq \s\up5(\f(2,3)))


= a eq \s\up5(\f(3,2) ( 1) + b eq \s\up5(\f(2,3) ( 1)

= a eq \s\up9(\f(1,2)) + b eq \s\up9(( \f(1,3))

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

= Wvbc¶
(  eq \r(\b(\f(a,b))3)  +  eq \r(3,\b(\f(b,a))2) =  eq \r(a) +  eq \f(1,\r(3,b))  (cÖgvwYZ)
eq \o((((,cÖkœ(40)  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c)

[miKvwi gymwjg D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 3]
K.
a = c n‡j, †`LvI †h, x = z
2
L.
x =  eq \f(1,2), y =  eq \f(1,3) n‡j, †`LvI †h,  eq \b(\f(a,b))\s\up5(\f(3,2)) +  eq \b(\f(b,a))\s\up6(\f(2,3)) = a eq \s\up5(\f(1,2)) + b eq \s\up6(( \f(1,3))
4
M.
abc = 1 n‡j, cÖgvY Ki †h, 

 eq \f(1,p(x + py + 1) +  eq \f(1,p(y + pz + 1) +  eq \f(1,p(z + px + 1) = 1
4
40 bs cÖ‡kœi mgvavb

m„Rbkxj 9bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(41) F(x) =  eq \f(1,\r(2x + 2))  Ges y = ln  eq \f(3 + x,3 ( x) `ywU dvskb|
(mgwš^Z Aa¨vq 1 I 9 
[nvRx gynv¤§` gnwmb miKvix D”P we`¨vjq, PÆMÖvg (cÖkœ bs 3]
K.
F Gi †Wv‡gb wbY©q Ki|
2
L.
DÏxc‡K wØZxq dvskbwU †Wv‡gb I †iÄ wbY©q Ki|
4
M.
F dvskbwU GK GK wKbv wbY©q Ki|
4
41 bs cÖ‡kœi mgvavb
eq \o((,K)
F(x) =  eq \f(1,\r(2x + 2)) 

dvskbwU msÁvwqZ n‡e hw` I †Kej hw` 2x + 2 > 0 nq|

ev,
2x > ( 2


(
x > ( 1

( 
†Wv‡gb, F = {x ( ( : x > ( 1} (Ans.)
eq \o((,L)
awi, y = g(x) =  eq (n \f(3 + x,3 ( x) 

†h‡nZz jMvwi`g ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

(  eq \f(3 + x ,3 ( x) > 0
hw`
(i) 3 + x > 0  Ges (x > 0 nq



A_ev
(ii) 3 + x < 0  Ges (x < 0 nq,

(i)
bs n‡Z cvB, x > ( 3 Ges (x > ( 3



ev, x > ( 3 Ges x < 3


( †Wv‡gb
= {x : x > ( 3} ( {x : x < 3}




= ( (3, () ( ( ( (, 3) = ((3, 3)


(ii)
bs n‡Z cvB, x < ( 3  Ges (x < ( 3



ev, x < ( 3  Ges x > 3


(
†Wv‡gb
= {x : x < ( 3} ( {x : x > 3}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dg
= (i) I (ii) bs G cÖvß †Wv‡g‡bi ms‡hvM



= ((3, 3) ( ( = (( 3, 3)


†iÄ : y = g(x) = (n  eq \f(3 + x,3 ( x) 

ev,
ey =  eq \f(3 + x,3 ( x) 

ev,
3 + x = 3ey ( xey

ev,
x (1 + ey) = 3(ey ( 1)


ev,
x =  eq \f(3 (ey ( 1),ey + 1) 

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e nq|

( cÖ`Ë dvsk‡bi †iÄ Rg = (

Ans. †Wv‡gb Dg = (( 3, 3) Ges †iÄ Rg = (
eq \o((,M)
†`Iqv Av‡Q, F(x) =  eq \f(1,\r(2x + 2)) 

GLb, F(x) dvskbwU GK-GK n‡e hw` I †Kej hw` x1, x2 ( †Wvg F Gi Rb¨ F(x1) = F(x2) n‡j x1 = x2 nq|

awi, F(x1) = F(x2)


ev,
 eq \f(1,\r(2x1 + 2))  =  eq \f(1,\r(2x2 + 2)) 

ev,
 eq \r(2x1 + 2)  =  eq \r(2x2 + 2) 

ev,
2x1 + 2 = 2x2 + 2

ev,
2x1 = 2x2

(
x1 = x2

(
F(x) dvskbwU GK-GK|
eq \o((((,cÖkœ(42) x2 = 3 eq \s\up5(\f(2,3)) + 3 eq \s\up5(( \f(2,3)) ( 2 Ges g(x) = ln  eq \f(5 + x,5 ( x)

[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 2]
K.
 eq \b(\f(x,y))\s\up9(\f(y,x)) =  eq \b(\f(y,x))\s\up9(\f(x,y)) n‡j †`LvI †h, x2 + y2 = 0
2
L.
cÖgvY Ki †h, 3x3 + 9x = 8
4
M.
g(x) Øviv ewY©Z dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


 eq \b(\f(x,y)) eq \s\up8(\f(y,x)) =  eq \b(\f(y,x)) eq \s\up8(\f(x,y))

ev,
 eq \b(\f(x,y)) eq \s\up8(\f(y,x)) =  eq \b(\f(x,y)) eq \s\up8(( \f(x,y))

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

ev,
 eq \f(y,x) +  eq \f(x,y) = 0


ev,
 eq \f(y2 + x2,xy) = 0


ev,
x2 + y2 = 0 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q,


x2 = 3 eq \s\up5(\f(2,3)) + 3 eq \s\up5(( \f(2,3)) ( 2


ev,
x2 ( 3 eq \s\up5(\f(2,3)) ( 3 eq \s\up5(( \f(2,3)) + 2 = 0


AZtci, m„Rbkxj 8(L)bs mgvavb `ªóe¨|
eq \o((,M)
awi,  eq y = g(x) = (n \f(5 + x,5 ( x) 

†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

( 
 eq \f(5 + x,5 ( x) > 0  hw` (i) 5 + x > 0  Ges 5 ( x > 0 nq

A_ev (ii) 5 + x < 0 Ges 5 ( x < 0 nq|

(i) bs n‡Z cvB, x > ( 5 Ges (x > ( 5


ev,
x > ( 5 Ges x < 5


( 
†Wv‡gb = {x : – 5 < x} Ges  (x : x < 5}




= ((5, () ( (( (, 5) = ( (5, 5)


(ii) bs n‡Z cvB, x < ( 5 Ges  (x < ( 5


ev,
x < ( 5 Ges x > 5


( 
†Wv‡gb = {x : x < (5} ( (x : x > 5} = (

( 
cÖ`Ë dvsk‡bi †Wv‡gb

Dg = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ((5, 5) ( ( = ((5, 5)


awi,  eq y = g(x) =  (n \f(5 + x,5 ( x) 

ev,
ey =  eq \f(5 + x,5 ( x) 

ev,
5 + x = 5ey ( xey

ev,
x(1 + ey) = 5(ey ( 1)


ev,
x =  eq \f(5(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e nq|

( 
cÖ`Ë dvs‡k‡bi †iÄ  Rg = (

†Wv‡gb Dg = (–5, 5) Ges †iÄ Rg = (
eq \o((((,cÖkœ(43) (i) `„k¨Kí-1: x2 + 2x0 = 3 eq \s\up5(\f(2,3))  + 3 eq \s\up5(( \f(2,3)) 
(ii) `„k¨Kí-2: P = 1 + logabc, q = 1 + logbca, r = 1 + logcab
[ev›`ievb K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ev›`ievb ( cÖkœ bs 3]
K.
x eq \s\up4(x\r(x)) = (x eq \r(x))x n‡j x Gi gvb wbY©q Ki|
2
L.
`„k¨Kí-1 Gi Av‡jv‡K cÖgvY Ki †h, 3x3 + 9x = 8
4
M.
`„k¨Kí-2 Gi Av‡jv‡K cÖgvY Ki †h, p(1 + q(1 + r(1 = 1
4
43 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv- 202
eq \o((,L)
m„Rbkxj 8(L) bs mgvav‡bi Abyiƒc|
eq \o((,M)
m„Rbkxj 5(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(44) (i)  eq \f(logka,y ( z) =  eq \f(logkb,z ( x) =  eq \f(logkc,x ( y)  (ii) g(x) = ln  eq \f(a ( x,a + x)
(mgwš^Z Aa¨vq 5 I 9 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 2]
K.
mgvavb Ki :  eq \r(x2 ( 8)  +  eq \r(x2 ( 14)  = 6
2
L.
g(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
M.
(i) bs n‡Z cÖgvY Ki †h, ay2 + yz + z2 . bz2 + zx + x2 . cx2 + xy + y2 = 1
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \r(x2 ( 8) +  eq \r(x2 ( 14) = 6


ev, 
 eq \r(x2 ( 8)  = 6 (  eq \r(x2 ( 14) 

ev, 
x2 ( 8 = 36 ( 12  eq \r(x2 ( 14) + x2 ( 14; [eM© K‡i]

ev, 
12 eq \r(x2 ( 14) = 30

ev, 
2 eq \r(x2 ( 14) = 5

ev, 
4(x2 ( 14) = 25 [cybivq eM© K‡i]

ev, 
4x2 ( 56 = 25

ev, 
4x2 = 81

ev, 
x2 =  eq \f(81,4) 

( 
x = (  eq \f(9,2) 
eq \o((,L)
awi, y = g(x) = (n eq \f(a + x,a ( x) ; a > 0


†h‡nZz jMvwi`g ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq, †m‡nZz, 

 eq \f(a + x,a ( x) > 0 hw`
(i) a + x  > 0 Ges a ( x > 0 nq


   A_ev
(ii) a + x < 0  Ges a ( x < 0 nq

kZ© (i) n‡Z cvB, x > ( a  Ges ( x > ( a



( x < a

(
†Wv‡gb = {x : ( a < x} ( { x : x < a}




= (( a, () ( (– (, a) 




= ( ( a, a)


kZ© (ii) n‡Z cvB, x < ( a  Ges ( x < ( a




( x > a 


(
†Wv‡gb = {x  : x < ( a} ( {x : x > a} = (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dg
= kZ© (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= (( a, a) ( ( 




= ((a, a)


†iÄ: y = g(x) = (n  eq \f(a + x,a ( x) 

ev,
ey =  eq \f(a + x,a ( x) 

ev,
a + x = aey ( xey

ev,
x + xey = aey ( a


ev,
x(1 + ey) = a(ey ( 1)


ev,
x =  eq \f(a(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e nq| 

( cÖ`Ë dvsk‡bi †iÄ Rg = (

Ans. †Wv‡gb Dg =  (( a, a) Ges †iÄ Rg =  (
eq \o((,M)
awi,  eq \f(logka,y ( z) =  eq \f(logkb,z ( x) =  eq \f(logkc,x ( y) = m

(
logka = m (y – z)

ev,
(y2 + yz + z2) logka = m(y ( z) (y2 + yz + z2) 

(
logkay2 + yz + z2 = m(y3 ( z3) ........... (i)


Avevi, logkb = m (z – x)

ev,
(z2 + zx + x2) logkb = m (z ( x) (z2 + zx + x2) 

(
logkbz2 + zx + x2 = m(z3 ( x3) ............ (ii) 

Ges
logkc = m (x – y)

ev,
(x2 + xy + y2) logkc = m(x ( y) (x2 + xy + y2)

(
logkcx2 + xy + y2 = m(x3 ( y3) ................ (iii)


GLb, (i), (ii)  I (iii) †hvM K‡i cvB,
(
logkay2 + yz + z2 + logkbz2 + zx + x2 + logkcx2 + xy + y2 


= m(y3 ( z3) + m(z3 ( x3) + m(x3 ( y3)
ev,
logk (ay2 + yz + z2.bz2 + zx + x2 . cx2 + xy + y2) = m ( y3 – z3 + z3 – x3 

+ x3 – y3 )   

ev
logk (ay2 + yz + z2.bz2 + zx + x2 . cx2 + xy + y2) = 0 = log k1

(
ay2 + yz + z2.bz2 + zx + x2 . cx2 + xy + y2 = 1  (cÖgvwYZ)
eq \o((((,cÖkœ(45) (i) p(x) = ln  eq \f(6 + x,6 ( x) Ges
(ii)  eq \r(\f(y ( 1,3y + 2)) + 2 eq \r(\f(3y + 2,y ( 1)) = 3

(mgwš^Z Aa¨vq 5 I 9 [miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 3]
K.
x2 ( x ( 4 = 0 mgxKi‡Yi g~jØ‡qi cÖK…wZ wbY©q Ki|
2
L.
†`LvI †h, y = (  eq \f(3,2)  A_ev (  eq \f(9,11) 
4
M.
p(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
mgxKiYwU, x2 ( x ( 4 = 0


hvi wbðvqK, D = (( 1)2 ( 4.1((4)



= 1 + 16



= 17 > 0 wKš‘ c~Y©eM© bv|

( mgxKiYwUi g~jØq ev¯—e, Amgvb I Ag~j` n‡e|
eq \o((,L)
 eq \r(\f(y ( 1,3y + 2)) + 2 eq \r(\f(3y + 2,y ( 1)) = 3

 eq \f(y ( 1,3y + 2) = a2 aiv n‡j cÖ`Ë mgxKiY `uvovq,
  eq \r(a2) + 2 eq \r(\f(1,a2)) = 3  eq  \b\bc\[(( \f(y ( 1,3y + 2) = a2 nGj \f(3y + 2,y ( 1) = \f(1,a2))
ev,
a +  eq \f(2,a)  = 3

ev,
a2 + 2 = 3a

ev,
a2 – 3a + 2 = 0

ev,
a2 – 2a – a + 2 = 0

ev,
a(a – 2) – 1(a – 2) = 0

ev,
(a – 1) (a – 2) = 0

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

(
a = 1
( a = 2

a = 2 n‡j Avgiv cvB,  eq \f(y ( 1,3y + 2) = 4
ev,
y – 1 = 12y + 8

ev,
11y = – 9

(
y = –  eq \f(9,11) 
Avevi, a = 1 n‡j Avgiv cvB,  eq \f(y – 1,3y + 2)  = 12
ev,  3y + 2 = y – 1

ev,
3y – y = –1 – 2  

( y = –  eq \f(3,2) 
ïw× cix¶v: y = (  eq \f(9,11)  

evgc¶
=  eq \r(\f(( \f(9,11) ( 1,3 \b(– \f(9,11)) + 2))  + 2  eq \r(\f(3 \b(– \f(9,11)) + 2,( \f(9,11) ( 1)) 

=  eq \r(\f(\f(( 9 ( 11,11),\f(( 27 + 22,11)))  + 2  eq \r(\f(\f(( 27 + 22,11),\f(( 9 ( 11,11))) 

=  eq \r(\f(( 20,11) ( \f(11,( 5)) + 2  eq \r(\f(( 5,11) ( \f(11,(20)) 

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

= Wvbc¶
Avevi, y = (  eq \f(3,2) n‡j,
evgc¶  =   eq \r(\f(( \f(3,2) ( 1,3 \b(\f((3,2)) + 2))  + 2  eq \r(\f(3 \b(\f((3,2)) + 2,( \f(3,2) ( 1)) 

=  eq \r(\f(\f(( 3 ( 2,2),\f(( 9 + 4,2)))  + 2  eq \r(\f(\f(– 9 + 4,2),\f(( 3 ( 2,2))) 

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

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

= 3 


= Wvbc¶
(
wb‡Y©q mgvavb: y = –  eq \f(9,11) , –  eq \f(3,2) 
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-31 bs Gi mgvav‡bi Abyiƒc| c„ôv-214

[we.`ª.: a Gi ¯’‡j 6 n‡e]
eq \o((((,cÖkœ(46) 32yx ( y2x = 256 ... ... ... (i)


4x = y2 ... ... ... ... ... ... ... (ii)


ƒ(z) = ln  eq \f(5 + z,5 ( z)  ... ... ... ... (iii)

(mgwš^Z Aa¨vq 5 I 9 [wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU ( cÖkœ bs 1]
K.
x2 + y2 = 25 †hLv‡b x > 0, Aš^qwU dvskb wKbv wbY©q Ki|
2
L.
mgxKiY (i) Ges (ii) e¨envi K‡i (x, y) Gi gvb wbY©q Ki|
4
M.
ƒ(z) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
x2 + y2 = 25


ev, y2 = 25 ( x2

( y = (  eq \r(25 ( x2) 

x > 0 n‡jI x Gi GKwU wbw`©ó gv‡bi Rb¨ y Gi `ywU wfbœ wfbœ gvb _vKv m¤¢e|

( x2 + y2 = 25 Aš^qwU dvskb bq|
eq \o((,L) 
(i) bs †_‡K cvB, 32yx – y2x = 256


ev, 
(yx)2 – 32yx + 256 = 0


ev, 
(yx)2 – 2. yx. 16 + 162 = 0


ev, 
(yx – 16)2 = 0


ev, 
yx ( 16 = 0


( 
yx = 16 ... ... (iii)


Avevi, (ii) bs †_‡K cvB, 


4x = y2

ev, 
(4x)x = (y2)x [NvZ x wb‡q ]


ev, 
4x2 = (yx)2

ev, 
4x2 = (16)2 

ev, 
4x2 = 44

ev, 
x2 = 4


(
x = ( 2


(iii) bs G x Gi gvb ewm‡q cvB,

x = 2 n‡j, y2 = 16 ( y = ( 4

x = ( 2 n‡j, y(2 = 16 ev,  eq \f(1,y2) = 16

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

( 
(x, y) = (2, 4) (2, – 4)eq \b(– 2( \f(1,4)) eq \b(– 2( \f(– 1,4))(Ans.) 
eq \o((,M) 
awi,  eq y = ƒ(z) = (n \f(5 + z,5 ( z) 

†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

( 
 eq \f(5 + z,5 ( z) > 0  hw` (i) 5 + z > 0  Ges 5 ( z > 0 nq

A_ev (ii) 5 + z < 0 Ges 5 ( z < 0 nq|

(i) n‡Z cvB, z > ( 5 Ges (z > ( 5


ev,
z > ( 5 Ges z < 5


( 
†Wv‡gb = {z(( : z > ( 5} Ges  (z(( : z < 5}




= ((5, () ( (( (, 5) = ( (5, 5)


(ii) bs n‡Z cvB, z < ( 5 Ges  (z < ( 5


ev,
z < ( 5 Ges z > 5


( 
†Wv‡gb = {z : z < (5} ( (z : z > 5} = (

( 
cÖ`Ë dvsk‡bi †Wv‡gb,

Dƒ = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ((5, 5) ( ( = ((5, 5) (Ans.)


awi,  eq y = ƒ(z) =  (n \f(5 + z,5 ( z) 

ev,
ey =  eq \f(5 + z,5 ( z) 

ev,
5 + z = 5ey ( zey

ev,
z(1 + ey) = 5(ey ( 1)


ev,
z =  eq \f(5(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ z Gi gvb ev¯—e nq|

( cÖ`Ë dvs‡k‡bi †iÄ  Rƒ = ( (Ans.)

eq \o((((,cÖkœ(47) pa = qb = rc †hLv‡b, p  q  r


[wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU ( cÖkœ bs 3]
K.
loga . loga . loga(aaab) Gi gvb wbY©q Ki|
2
L.
hw` p, q, r µwgK mgvbycvwZK nq, 

Z‡e cÖgvY Ki †h,  eq \f(1,a) +  eq \f(1,c) =  eq \f(2,b) 
4
M.
hw` pqr = 1 nq Z‡e †`LvI †h,  eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) =  eq \f(3,abc) 
4
47 bs cÖ‡kœi mgvavb
eq \o((,K)
logalogalogaeq \b(aaab)

= logaloga aab logaa


= logalogaaab ( 1


= logaab logaa


= logaab ( 1


= blogaa


= b ( 1 = b


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


p, q, r µwgK mgvbycvZx|

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

A_©vr, pr = q2


†`Iqv Av‡Q,


pa = qb = rc 


GLb, pa = qb 



( p = qeq \s\up5(\f(b,a))

Zve, rc = qb

( r = q eq \s\up5(\f(b,c)) 

( pr = qeq \s\up5(\f(b,a)) . q eq \s\up5(\f(b,c)) 

ev, q2 = qeq \s\up6(\f(b,a) + \f(b,c))

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

ev,  eq \f(2,b) =  eq \f(1,a) +  eq \f(1,c)   [Dfqc¶‡K b Øviv fvM K‡i]

(  eq \f(1,a) +  eq \f(1,c) =  eq \f(2,b)    (cÖgvwYZ)
eq \o((,M)
awi, pa = qb = rc = k   [k aª“eK]

(
p = k eq \s\up7(\f(1,a)) 


q = k eq \s\up7(\f(1,b)) 


r = k eq \s\up7(\f(1,c)) 

†`Iqv Av‡Q, pqr = 1


ev,
k eq \s\up7(\f(1,a)) . k eq \s\up7(\f(1,b)) . k eq \s\up7(\f(1,c)) = 1

ev,
k eq \s\up7(\f(1,a) + \f(1,b) + \f(1,c))  = k0   [( k0 = 1]


ev,
 eq \f(1,a) +  eq \f(1,b) +  eq \f(1,c) = 0


(
 eq \f(1,a) +  eq \f(1,b) = (  eq \f(1,c) 

Nb K‡i cvB,  eq \b(\f(1,a) + \f(1,b))3 =  eq \b(( \f(1,c))3 

ev,
 eq \f(1,a3) +  eq \f(1,b3) + 3 eq \b(\f(1,a) + \f(1,b)) 

 eq \f(1,a) . eq \f(1,b) = (  eq \f(1,c3) 

ev,
 eq \f(1,a3) +  eq \f(1,b3) + 3 eq \b(\f(1,(c)) 

 eq \f(1,a) . eq \f(1,b) = (  eq \f(1,c3) 

ev,
 eq \f(1,a3) +  eq \f(1,b3) (  eq \f(3,abc)  = (  eq \f(1,c3) 

(
 eq \f(1,a3) +  eq \f(1,b3) +  eq \f(1,c3) =  eq \f(3,abc)  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(48) ƒ(x) =  eq \f(1,\r(5x ( 2)) Ges g(x) = ln  eq \f(7 + x,7 ( x)
(mgwš^Z Aa¨vq 1 I 9 [weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi ( cÖkœ bs 2]
K.
P I Q †h †Kv‡bv mmxg †mU n‡j cÖgvY Ki †h, n(P ( Q) = n(P) + n(Q) ( n(P ( Q).
2
L.
ƒ(x) Gi †Wv‡gb I wecixZ dvskb wbY©q Ki|
4
M.
g(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-1.1 Gi cÖwZÁv-9 `ªóe¨| c„ôv-14
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1,\r(5x ( 2))

ƒ(x) msÁvwqZ n‡e hw` I †Kej hw` 5x ( 2 > 0 ev, x >  eq \f(2,5) nq|

( †Wv‡gb =  eq \b\bc\{(x ( ( : x > \f(2,5))

wecixZ dvskb wbY©q:

awi, y = ƒ(x) =  eq \f(1,\r(5x ( 2))

ev, y =  eq \f(1,\r(5x ( 2))

ev, y2 =  eq \f(1,5x ( 2)

ev, 5xy2 ( 2y2 = 1


ev, 5xy2 = 1 + 2y2

ev, x =  eq \f(1 + 2y2,5y2)

ev, ƒ–1(y) =  eq \f(1 + 2y2,5y2) [y = ƒ(x) e‡j x = ƒ(1(y)]

( ƒ(1(x) =  eq \f(1 + 2x2,5x2) (Ans.)
eq \o((,M)
awi, y = g(x) =  eq ln \f(7 + x,7 ( x) 

†h‡nZz jMvwi`g ïaygvÎ abvZœK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

(
 eq \f(7 + x,7 ( x)  > 0  n‡e hw` (i) 7 + x > 0 Ges 7 ( x > 0 nq



A_ev, (ii) 7 + x < 0 Ges 7 ( x < 0 nq

kZ© (i) n‡Z cvB, x > ( 7  Ges ( x > ( 7 ev, x < 7


(
†Wv‡gb
= {x : ( 7 < x} ( { x : x < 7}




= ( ( 7, () ( (( ( , 7) = (( 7, 7)


kZ© (ii) bs n‡Z cvB, x < ( 7 Ges ( x < ( 7 ev, x > 7



(
†Wv‡gb = {x : x < ( 7} ( {x : x > 7}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dg
= (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= (( 7, 7) ( (  = ((7, 7)


Avevi,  y = g(x) =  eq ln \f(7 + x,7 ( x) 

ev,
ey =  eq \f(7 + x,7 ( x) 

ev,
7 + x = 7ey ( xey

ev,
x (1 + ey) = 7(ey ( 1)


(
x =  eq \f(7(ey ( 1),ey + 1) 

y Gi mKj ev¯—e gv‡bi Rb¨ x-Gi gvb ev¯—e nq|

( cÖ`Ë dvsk‡bi †iÄ, Rg = (

Ans. †Wv‡gb, Dg = (( 7, 7)  Ges †iÄ Rg = (
eq \o((((,cÖkœ(49) x = 1 + loga(bc), y = 1 + logb(ca), z = 1 + logc(ab)

A =  eq \f(1,1 ( x3) K‡qKwU exRMvwYwZK ivwk|
(mgwš^Z Aa¨vq 2 I 9 [weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi ( cÖkœ bs 3]
K.
†`LvI †h, plogaq = qlogaq.
2
L.
cÖgvY Ki †h, x(1 + y(1 + z(1 = 1.
4
M.
A †K AvswkK fMœvs‡k cÖKvk Ki|
4
49 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, m = logap, n = logaq


myZivs, am = p, an = q


( (am)n = pn

ev, pn = amn … … (i)


Ges (an)m = qm

ev, qm = amn … … (ii)


(i) I (ii) n‡Z, pn = qm


( plogaq = qlogap (cÖgvwYZ)
eq \o((,L)
m„Rbkxj 5(L) bs mgvavb `ªóe¨|
eq \o((,M)
A =  eq \f(1,1 ( x3) =  eq \f(1,(1 ( x)(x2 + x + 1))

awi,  eq \f(1,(1 ( x)(x2 + x + 1)) =  eq \f(A,1 ( x) +  eq \f(Bx + C,x2 + x + 1) … … (i)


(i) Gi Dfqc¶‡K (1 ( x)(x2 + x + 1) Øviv ¸Y K‡i cvB,

1 = A(x2 + x + 1) + (Bx + C)(1 ( x) … … (ii)


(ii) bs G x = 1 ewm‡q cvB,

1 = A(1 + 1 + 1) + (Bx + C).0

( A =  eq \f(1,3)

(ii) bs G x2 Gi mnM I aª“eK Ask mgxK…Z K‡i cvB,

0 = A ( B


ev, B = A =  eq \f(1,3)

Ges 1 = A + C


ev, C = 1 ( A = 1 (  eq \f(1,3) =  eq \f(2,3)

(i) bs G A, B, C Gi gvb ewm‡q cvB,

 eq \f(1,(1 ( x)(x2 + x + 1)) =  eq \f(1,3(1 ( x)) +  eq \f(\f(x,3) + \f(2,3),x2 + x + 1)


=  eq \f(x + 2,3(x2 + x + 1)) (  eq \f(1,3(x ( 1)) (BnvB wb‡Y©q AvswkK fMœvsk)
eq \o((((,cÖkœ(50) ƒ(x) =  eq \r(1 ( 3x), F(x) = loge  eq \b(\f(2 ( x,2 + x)).
(mgwš^Z Aa¨vq 1 I 9 [gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi ( cÖkœ bs 1]
K.
†`LvI †h, P ( Q ( R ( S, hLb P ( R I Q ( S.
2
L.
g(x) =  eq \f(1,ƒ(x)) n‡j, g(x) dvskbwU GK-GK wK bv hvPvB Ki|
4
M.
F(x) dvsk‡bi †iÄ wbY©q Ki|
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, (x, y) ( P ( Q


Zvn‡j, x ( P, y ( Q



ev, x ( R, y ( S [( P ( R Ges Q ( S]



( (x, y) ( R ( S



( P ( Q ( R ( S (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \r(1 ( 3x)


( g(x) =  eq \f(1,ƒ(x)) =  eq \f(1,\r(1 ( 3x))

†h‡Kv‡bv x1, x2 ( †Wvg g Gi Rb¨ dvskbwU GK-GK n‡e hw` Ges †Kej hw` g(x1) = g(x2) Gi Rb¨ x1 = x2 nq|

awi, g(x1) = g(x2)


ev,  eq \f(1,\r(1 ( 3x1)) =  eq \f(1,\r(1 ( 3x2))

ev,  eq \r(1 ( 3x2) =  eq \r(1 ( 3x1)

ev, 1 ( 3x2 = 1 ( 3x1

ev, ( 3x2 = ( 3x1

( x2 = x1

( g(x) dvskbwU GK-GK|
eq \o((,M) 
†`Iqv Av‡Q, F(x) = logeeq \b(\f(2 ( x,2 + x))

†h‡nZz jMvwi`g ïaygvÎ abvZœK ev¯—e msL¨vi Rb¨ msÁvwqZ nq

(
 eq \f(2 + x,2 ( x)  > 0 hw` (i) 2 + x > 0 Ges 2 ( x > 0 nq


A_ev (ii) 2 + x < 0 Ges 2 ( x < 0 nq

(i)
bs n‡Z cvB, x > ( 2  Ges ( x > ( 2



ev, x > ( 2  Ges  x < 2


(
†Wv‡gb
= {x : ( 2 < x} ( { x : x < 2}




= ( ( 2, () ( ((( , 2)




= (( 2, 2)


(ii)
bs n‡Z cvB, x < ( 2 Ges (x < ( 2




ev, x < ( 2  Ges x > 2


(
†Wv‡gb = {x : x < ( 2} ( {x : x > 2}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb

Dƒ = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM

    = (( 2, 2) ( (  = ((2, 2)


†iÄ:  F(x) = logeeq \b(\f(2 ( x,2 + x))

ev,
ez =  eq \f(2 + x,2 ( x)    [awi, F(x) = z]

ev,
2 + x = 2ez ( xez

ev,
x (1 + ez) = 2(ez ( 1)


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

z Gi mKj ev¯—e gv‡bi Rb¨ x-Gi gvb ev¯—e nq|

( cÖ`Ë dvsk‡bi †iÄ Rƒ = (

Ans. †Wv‡gb Dƒ = (( 2, 2)  Ges †iÄ Rƒ = (
eq \o((((,cÖkœ(51) (i) F(x, y, z) = x3 + y3 + z3 ( 3xyz.  (ii) ƒ(x) = 2x
(mgwš^Z Aa¨vq 2 I 9 [ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 1]
K.
F(p, q, r) wbY©q K‡i †`LvI †h, GwU GKwU PµµwgK cÖwZmg ivwk|
2
L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki, 

F(a, b, c) =  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}
4
M.
(ii) bs Gi †jLwPÎ AuvK Ges †Wv‡gb I †iÄ wbY©q Ki|
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, F(x, y, z) = x3 + y3 + z3 ( 3xyz


(
F(p, q, r) = p3 + q3 + r3 ( 3pqr


GLb, F(q, r, p) = q3 + r3 + p3 ( 3qrp = p3 + q3 + r3 ( 3pqr


Ges F(r, p, q) = r3 + p3 + q3 ( 3rpq = p3 + q3 + r3 ( 3pqr


Avevi, F(q, p, r) = q3 + p3 + r3 ( 3qpr = p3 + q3 + r3 ( 3pqr


( F(p, q, r) = F(q, r, p) = F(r, p, q)


Ges F(p, q, r) = F(q, p, r)


AZGe F(p, q, r) GKwU PµµwgK cÖwZmg ivwk| (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, F(x, y, z) = x3 + y3 + z3 ( 3xyz


(
F(a, b, c) = a3 + b3 + c3 ( 3abc


Gici, cvV¨eB‡qi Aa¨vq-2 Gi Abywm×vš—-5 `ªóe¨| c„ôv-52
eq \o((,M)
awi,  y = ƒ(x) = 2x

x Gi K‡qKwU gvb wb‡q mswk­ó y Gi gvb wb‡æi Q‡K †`Lv‡bv n‡jvÑ

	x
	( 1
	0
	1
	2
	3
	4
	5

	y
	0.5
	1
	2
	4
	8
	16
	32



g‡b Kwi, XOX( I YOY( h_vµ‡g x-A¶ I y-A¶ Ges O g~jwe›`y| x-A¶ eivei ¶z`ªZg 5 eM©Ni = 1 GKK Ges y- A¶, eivei ¶z`ªZg 1 eM©Ni = 1 GKK a‡i  (x, y) we›`y¸‡jv QK KvM‡R ¯’vcb Kwi| we›`y¸‡jv‡K mnRfv‡e eµ‡iLvq hy³ K‡i y = ƒ(x) Gi †jL cvIqv hvq|

hv wb‡æ †`Lv‡bv n‡jvÑ


Avevi, x Gi mKj ev¯—e gv‡bi Rb¨ cÖ`Ë dvskbwU msÁvwqZ n‡e| 

( 
dvsk‡bi †Wv‡gb Dƒ = (

Ges x hLb (( Gi KvQvKvwQ nq ZLb ƒ(x) Gi gvb k~‡b¨i KvQvKvwQ nq Ges x Gi gvb e„w× †c‡j ƒ(x) Gi gvb  Amx‡gi (() KvQvKvwQ nq|

( 
dvsk‡bi †iÄ, Rƒ = (0, ()

eq \o((((,cÖkœ(52) (i)  ax2 + bx + c = A, (ii) a2 ( 3 eq \s\up5(\f(2,3)) ( 3 eq \s\up5(\f(( 2,3)) + 2 = B, †hLv‡b a ( 0
(mgwš^Z Aa¨vq 5, 6 I 9
[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 3]
K.
a(x + b) < c, †hLv‡b a ( 0 Ges a < 0, AmgZvwU mgvavb Ki|
2
L.
B = 0 n‡j, cÖgvY Ki, 3a3 + 9a = 8
4
M.
A = 0 n‡j, mgxKiYwUi exR¸wj wbY©q Ki|
4
52 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, a(x + b) < c [a ( 0 Ges a < 0]


a < 0 n‡j,  eq \f(a(x + b),a) >  eq \f(c,a) [Dfqc¶‡K a Øviv fvM K‡i]

ev,
x + b >  eq \f(c,a)

ev,
x >  eq \f(c,a) ( b


(
wb‡Y©q mgvavb: x >  eq \f(c,a) ( b (Ans.)
eq \o((,L)
m„Rbkxj 8(L)bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, ax2 + bx + c = A


GLb, A = 0 n‡j,


ax2 + bx + c = 0


ev,
a2x2 + abx + ac = 0 [Dfqc¶‡K a Øviv ¸Y K‡i]

ev,
(ax)2 + 2(ax) eq \f(b,2) +  eq \b(\f(b,2))2 (  eq \b(\f(b,2))2 + ac = 0


ev,
 eq \b(ax + \f(b,2))2 =  eq \f(b2,4) ( ac


ev,
 eq \b(ax + \f(b,2))2=  eq \f(b2 ( 4ac,4)

ev,
ax +  eq \f(b,2) =  (  eq \f(\r(b2 ( 4ac),2)  [Dfq c‡¶i eM©g~j K‡i]

ev,
ax = (  eq \f(b,2) (  eq \f(\r(b2 ( 4ac),2)

(
x =  eq \f(( b ( \r(b2 ( 4ac),2a) (Ans.)
eq \o((((,cÖkœ(53) (i) x2 = y3 

(ii) A =  eq \f(1,az + a(y + 1) +  eq \f(1,ay + a(z + 1) +  eq \f(1,az + a(x + 1)

[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvVx ( cÖkœ bs 2]
K.
a eq \s\up5(\f(1,x)) = b eq \s\up5(\f(1,y)) = c eq \s\up5(\f(1,z)) Ges abc = 1 n‡j cÖgvY Ki †h, x + y + z = 0
2
L.
(i) bs n‡Z cÖgvY Ki †h,  eq \r(\b(\f(x,y))3) +  eq \r(3,\f(y2,x2)) =  eq \r(x) +  eq \f(1,\r(3,y))
4
M.
ÔKÕ Gi cÖvß gvb n‡Z cÖgvY Ki : A = 1
4
53 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, 
a eq \s\up5(\f(1,x)) = b eq \s\up5(\f(1,y)) = c eq \s\up5(\f(1,z)) = k     [k aª“eK]

(
a eq \s\up5(\f(1,x)) = k, b eq \s\up5(\f(1,y)) = k, c eq \s\up5(\f(1,z)) = k


(
a = kx, b = ky, c = kz

†`Iqv Av‡Q, 


abc = 1


(
kx . ky . kz = 1


ev,
kx + y + z = k0


(
x + y + z = 0 (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, x2 = y3 


L.H.S. =  eq \r(\b(\f(x,y))3) +  eq \r(3,\f(y2,x2))


=  eq \r(\f(x3,y3)) +  eq \r(3,\f(y2,x2))


=  eq \r(\f(x3,x2)) +  eq \r(3,\f(y2,y3))


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


= R.H.S. (cÖgvwYZ)
eq \o((,M)
ÔKÕ n‡Z cvB,


x + y + z = 0


A =  eq \f(1,ax + a ( y + 1) +  eq \f(1,ay + a (z + 1) +  eq \f(1,az + a (x + 1) 


=  eq \f(1,ax + a ( y + 1) +  eq \f(1,ay + \f(1,az) + 1) +  eq \f(1,az + a ( x + 1) 


=  eq \f(1,ax + \f(1,ay) + 1) +  eq \f(az,1 + az + a y + z) +  eq \f(1,1 + az + ay + z) 

[( x + y + z = 0 ( y + z = ( x]


=  eq \f(ay,ax + y + ay + 1) +  eq \f(az,1 + az + ay + z) +  eq \f(1,1 + az + ay + z) 


=  eq \f(ay,a(z + ay + 1) +  eq \f(az,1 + az + ay + z) +  eq \f(1,1 + az + ay + z) 


=  eq \f(ay,\f(1,az) + ay + 1) +  eq \f(az,1 + az + ay + z) +  eq \f(1,1 + az + ay + z) 


=  eq \f(ay.az,1 + az + ay + z) +  eq \f(az,1 + az + ay + z) +  eq \f(1,1 + az + ay + z) 


=  eq \f(az + 1 + ay + z,1 + az + ay + z)  = 1


( A = 1  (cÖgvwYZ)
eq \o((((,cÖkœ(54) A = log(1 + x), B = logx, C = loga(abc),

D = logb(abc), E = logc(abc)

(mgwš^Z Aa¨vq 5 I 9 [miKvwi Gg.wm. (†gvnv¤§v` †PŠayix) GKv‡Wgx g‡Wj ¯‹zj I K‡jR, wm‡jU ( cÖkœ bs 2]
K.
 eq \f(A,B)  = 2 n‡j G‡K wØNvZ mgxKi‡Yi AvKv‡i cÖKvk Ki|
2
L.
 eq \f(B,A) =  eq \f(1,2) n‡j x Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \f(2,C) +  eq \f(2,D) +  eq \f(2,E) = logaa2.
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, A = log(1 + x)



B = log x


cÖkœg‡Z,  eq \f(A,B) = 2



ev,  eq \f(log(1 + x),logx) = 2


ev, log(1 + x) = 2 logx


ev, log(1 + x) = logx2 [( logap2 = r logap]


ev, 1 + x = x2

( x2 ( x ( 1 = 0; hv wb‡Y©q wØNvZ mgxKiY| (Ans.)
eq \o((,L)
GLv‡b,  eq \f(B,A) =  eq \f(1,2)

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


ev, x2 ( x ( 1 = 0 [ÔKÕ bs n‡Z]

ev, 4x2 ( 4x ( 4 = 0 [Dfqc¶‡K 4 Øviv ¸Y K‡i]

ev, (2x)2 ( 2.2x.1 + 1 ( 5 = 0


ev, (2x ( 1)2 = 5


ev, 2x ( 1 =  eq \r(5)

ev, 2x = 1 +  eq \r(5)

( x =  eq \f(1 + \r(5),2) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


C = loga(abc) 
D = logb(abc)


ev,
abc = aC
ev, bD = abc


(
a = (abc) eq \s\up4(\f(1,C))
( b = (abc) eq \s\up4(\f(1,D))

Ges
E = logc(abc)


ev,
cE = abc


(
c = (abc)  eq \s\up4(\f(1,E))

Zvn‡j abc = (abc) eq \s\up4(\f(1,C)) . (abc) eq \s\up4(\f(1,D)) . (abc) eq \s\up4(\f(1,E))

ev,
abc = (abc) eq \s\up4(\f(1,C) + \f(1,D) + \f(1,E))

ev,
1 =  eq \f(1,C) +  eq \f(1,D) +  eq \f(1,E)

(
 eq \f(2,C) +  eq \f(2,D) +  eq \f(2,E) = 2.1 = 2 logaa 




= logaa2 (cÖgvwYZ)
eq \o((((,cÖkœ(55) (i)  eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) =  eq \f(ca logk(ca),c + a)
(ii) a2 + b2 = 7ab.
[†gvnv¤§`cyi miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 3]
K.
mij Ki:  eq \b(a ( b eq \s\up5(\f(1,3)))
  eq \b(a\s\up5(\f(2,3)) + a\s\up5(\f(1,3)).b\s\up5(\f(1,3)) + b\s\up5(\f(2,3))).
2
L.
DÏxcK (i) e¨envi K‡i †`LvI †h, aa = bb = cc.
4
M.
DÏxcK (ii) †_‡K cÖgvY Ki †h, log eq \b(\f(a + b,3)) =  eq \f(1,2) log(ab).
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \b(a ( b eq \s\up5(\f(1,3)))
  eq \b(a + a eq \s\up5(\f(1,3)).b eq \s\up5(\f(1,3)) + b eq \s\up5(\f(2,3)))


=  eq \b(a ( b eq \s\up5(\f(1,3)))

 eq \b\bc\{(\b(a eq \s\up5(\f(1,3)))2 + a eq \s\up5(\f(1,3)).b eq \s\up5(\f(1,3)) + \b(b eq \s\up5(\f(1,3)))2)


=  eq \b(a)
3 (  eq \b(b)
3 [( (x ( y)(x2 + xy + y2) = x3 ( y3]


= a eq \s\up5(\f(3,3)) ( b eq \s\up5(\f(3,3))

= a1 ( b1

= a ( b (Ans.)
eq \o((,L)
awi,  eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) =  eq \f(ca logk(ca),c + a)  = m


(
logk(ab) =    eq \f(m(a + b),ab)  = meq \b(\f(1,a) + \f(1,b)) ... ... ... (i) 


Avevi, logk(bc) =  eq \f(m(b + c),bc)  = meq \b(\f(1,b) + \f(1,c))   ... ... ... (ii) 


Ges
logk(ca) =  eq \f(m(c + a),ca) = meq \b(\f(1,c) + \f(1,a))  ... ... ... (iii) 


GLb, (i), (ii) I (iii) bs mgxKiY †hvM K‡i cvB, 

logk(ab) + logk(bc) + logk(ca) 


= meq \b(\f(1,a) + \f(1,b))+ meq \b(\f(1,b) + \f(1,c)) + meq \b(\f(1,c) + \f(1,a))

ev,
logk (ab · bc · ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,b) + \f(1,c) + \f(1,c) + \f(1,a)) 

ev,
logk (abc)2 = 2m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) 

ev, 2 logk (abc) = 2m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c))  [( logkpr = r logkp]


( logk(abc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) ... ... (iv) 


(iv) bs †_‡K (i) bs we‡qvM K‡i cvB,

logk(abc) – logk(ab) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) – meq \b(\f(1,a) + \f(1,b)) 




= m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,a) ( \f(1,b)) 

ev,
logk eq \f(abc,ab) =  eq \f(m,c) 

ev,
logkc =  eq \f(m,c) 

ev,
c logkc = m


ev,
logkcc = m


(
cc = km ... ... (v)


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

logk(abc) – logk(bc) = m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) ( meq \b(\f(1,b) + \f(1,c))

ev,
logk eq \f(abc,bc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,b) ( \f(1,c))  


ev,
logka =  eq \f(m,a) 

ev,
a logka = m ev, logkaa = m


(
aa = km ... ... (vi)


cybivq, (iv) bs †_‡K (iii) bs we‡qvM K‡i cvB,

logk(abc) – logk(ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c))  ( meq \b(\f(1,c) + \f(1,a))

ev,
logk  eq \f(abc,ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,c) ( \f(1,a)) 

ev,
logkb =  eq \f(m,b) 

ev,
b logkb = m


ev,
logkbb = m   [( r logkp = logkpr]


(
bb = km ... ... (vii)


myZivs, (v), (vi) I (vii) bs †_‡K †jLv hvq,


aa = bb = cc = km

(
aa = bb = cc  (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,


a2 + b2 = 7ab


ev,
a2 + b2 + 2ab = 7ab + 2ab  [Dfq c‡¶ 2ab †hvM K‡i]

ev,
(a + b)2 = 9ab


ev,
 eq \f((a + b)2,9) = ab


ev,
 eq \b(\f(a + b,3))2 = ab


ev,
log  eq \b(\f(a + b,3))2 = log (ab) [Dfq cv‡k log wb‡q]

ev,
2log  eq \b(\f(a + b,3)) = log (ab)


ev,
log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab)


(
log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) (cÖgvwYZ)
eq \o((((,cÖkœ(56) (i)  eq \r(3,1 + x) +  eq \r(3,1 ( x) =  eq \r(3,2)
(ii) P = loga(bc), q = logb(ca), r = logc(ab)

(mgwš^Z Aa¨vq 5 I 9 [gxicyi evsjv D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 3]
K.
162y = 4y + 1 n‡j y Gi gvb wbY©q Ki|
2
L.
(i) bs mgxKi‡Yi mgvavb Ki|
4
M.
cÖgvY Ki †h,  eq \f(1,p + 1) +  eq \f(1,q + 1) +  eq \f(1,r + 1) = 1
4
56 bs cÖ‡kœi mgvavb
eq \o((,K)
162y = 4y + 1

ev, (42)2y = 4y + 1

ev, 44y = 4y + 1

ev, 4y = y + 1


ev, 3y = 1


( y =  eq \f(1,3) (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-10 bs `ªóe¨| c„ôv-102
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-28 bs `ªóe¨| c„ôv-210
eq \o((((,cÖkœ(57) A = abz ( 1, B = abx ( 1, C = aby ( 1 GLv‡b a > 0, b > 0


(mgwš^Z Aa¨vq 5 I 9 [wewmAvBwm K‡jR, mvfvi, XvKv ( cÖkœ bs 3]
K.
log eq \s\do5(\r(3)) (2x + 3) = 2 n‡j x Gi gvb KZ?
2
L.
ABC =  eq \f(a3,b3) n‡j, cÖgvY Ki †h, x3 + y3 + z3 = 3xyz.
4
M.
†j‡Li mvnv‡h¨ x2 + 8x ( 5 = 0 mgxKi‡Yi mgvavb Ki|
4
57 bs cÖ‡kœi mgvavb
eq \o((,K)
log eq \s\do5(\r(3))(2x + 3) = 2


ev, 2x + 3 =  eq \b(\r(3))2

ev, 2x + 3 = 3


ev, 2x = 0


( x = 0 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

A = abz ( 1

B = abx ( 1

C = aby ( 1

cÖkœg‡Z,

ABC =  eq \f(a3,b3)

ev, abz ( 1.abx ( 1.aby ( 1 =  eq \f(a3,b3)

ev, a3bx + y + z ( 3 =  eq \f(a3,b3)

ev, bx + y + z ( 3 = b(3

ev, x + y + z ( 3 = ( 3


( x + y + z = 0 … … (i)


L.H.S. = x3 + y3 + z3


= x3 + y3 + z3 ( 3xyz + 3xyz



= (x + y + z)(x2 + y2 + z2 ( xy ( yz ( zx) + 3xyz



= 0 ( (x2 + y2 + z2 ( xy ( yz ( zx) + 3xyz [(i) bs n‡Z]


= 3xyz


( L.H.S. = R.H.S (cÖgvwYZ)
eq \o((,M)
g‡b Kwi, y = x2 + 8x ( 5


x-Gi K‡qKwU gv‡bi Rb¨ y Gi gvb †ei K‡i cÖ`Ë mgxKi‡Yi Rb¨ K‡qKwU we›`yi ¯’vbv¼ wbY©q Kwi|
	x
	0
	1
	( 1
	2
	( 2
	( 7
	( 9

	y
	( 5
	4
	( 12
	15
	( 17
	( 12
	4



mviwY n‡Z cÖvß we›`y¸‡jv QK KvM‡R ¯’vcb Kwi Ges †jLwPÎwU A¼b Kwi| GLv‡b QK KvM‡Ri cÖwZ Ni‡K x Ges y A¶ eivei 1 GKK aiv n‡q‡Q|

†`Lv hvq, †jLwPÎwU x A¶‡K (0.58, 0) I (( 8.58, 0) we›`y‡Z †Q` K‡i‡Q|

myZivs mgxKiYwUi mgvavb: x = 0.58, ( 8.58 (Ans.)

eq \o((((,cÖkœ(58) (i) a2 + b2 = 7ab      (ii) P =  eq \f(x ( 1,3x + 2)
(mgwš^Z Aa¨vq 5, 6 I 9 [Gg B GBP Avwid K‡jR (gva¨wgK kvLv), MvRxcyi ( cÖkœ bs 2]
K.
x (  eq \f(x,3) + 4 AmgZvwUi mgvavb Ki Ges msL¨v‡iLvq mgvavb †mU †`LvI|
2
L.
(i) n‡Z †`LvI †h, Log eq \b(\f(a + b,3)) =  eq \f(1,2) (Log a + Log b).
4
M.
 eq \r(P) +  eq \f(2,\r(P)) ( 3 = 0 n‡j x Gi gvb wbY©q Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, x (  eq \f(x,3) + 4

ev, 
x –  eq \f(x,3)  (  eq \f(x,3) + 4 –   eq \f(x,3)    [Dfqc‡¶  eq \b(() 
  †hvM K‡i]

ev, 
 eq \f(3x – x,3) ( 4 


ev, 
 eq \f(2x,3) ( 4 


ev, 
 eq \f(2x,3) ( 3 ( 4 × 3     [Dfqc¶‡K 3 Øviv MyY K‡i ]

ev, 
2x ( 12 


ev,
 eq \f(2x,2) (  eq \f(12,2)            [ Dfqc¶‡K  eq \f(1,2)  Øviv ¸Y K‡i ]

( 
x ( 6 


( 
wb‡Y©q mgvavb : x ( 6 (Ans.) 


GLv‡b,  mgvavb †mU, S = {x ( ( : x ( 6} 
      


msL¨v‡iLvq mgvavb †mU :

eq \o((,L)
†`Iqv Av‡Q,


a2 + b2 = 7ab


ev,
a2 + b2 + 2ab = 7ab + 2ab  [Dfq c‡¶ 2ab †hvM K‡i]

ev,
(a + b)2 = 9ab


ev,
 eq \f((a + b)2,9) = ab


ev,
 eq \b(\f(a + b,3))2 = ab


ev,
log  eq \b(\f(a + b,3))2 = log (ab) [Dfq cv‡k log wb‡q]

ev,
2log  eq \b(\f(a + b,3)) = log (ab)


ev,
log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2) (log a + log b)

[( log (M ( N) = log M + log N]

( log  eq \b(\f(a + b,3)) =  eq \f(1,2)  (log a + log b) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q,

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


ev, P + 2 ( 3 eq \r(P) = 0 [ eq \r(P) Øviv ¸Y K‡i]

ev, P + 2 = 3 eq \r(P)

ev, (P + 2)2 = 9P [eM© K‡i]

ev,  eq \b(\f(x ( 1,3x + 2) + 2)2 =  eq \f(9x ( 9,3x + 2) [P Gi gvb ewm‡q]

ev,  eq \b(\f(x ( 1 + 6x + 4,3x + 2))2 =  eq \f(9x ( 9,3x + 2)

ev,  eq \b(\f(7x + 3,3x + 2))2 =  eq \f(9x ( 9,3x + 2)

ev, (7x + 3)2 ( (3x + 2) = (3x + 2)2(9x ( 9)


ev, (7x + 3)2 = (3x + 2)(9x ( 9) [(3x + 2) Øviv fvM K‡i]

ev, 49x2 + 42x + 9 = 27x2 ( 27x + 18x ( 18


ev, 22x2 + 51x + 27 = 0


ev, 22x2 + 18x + 33x + 27 = 0


ev, 2x(11x + 9) + 3(11x + 9) = 0


ev, (11x + 9)(2x + 3) = 0


ev, 11x + 9 = 0
A_ev, 2x + 3 = 0


( x =  eq \f(( 9,11)
( x =  eq \f(( 3,2)

( x =  eq \f(( 9,11) ,  eq \f(( 3,2) (Ans.)
eq \o((((,cÖkœ(59) Q(x) = (1 + x) eq \s\up5(\f(1,3)) + (1 ( x) eq \s\up5(\f(1,3))
g(y) = log(3 + y) ( 2 log y
(mgwš^Z Aa¨vq 5 I 9 [gM©¨vb evwjKv D”P we`¨vjq, bvivqYMÄ ( cÖkœ bs 2]
K.
3 ( 4x ( x2 = 0 mgxKi‡Yi wbðvqK wbY©q Ki|
2
L.
Q(x) = 2 eq \s\up5(\f(1,3)) n‡j, x Gi gvb wbY©q Ki|
4
M.
g(y) = 0 n‡j, †`LvI †h, y =  eq \f(1 + \r(13),2) .
4
59 bs cÖ‡kœi mgvavb
eq \o((,K)
3 ( 4x ( x2 = 0 mgxKiY‡K ax2 + bx + c = 0 Gi mv‡_ Zzjbv K‡i cvB, a = ( 1, b = ( 4, c = 3


( wbðvqK = b2 ( 4ca



= (( 4)2 ( 4.3(( 1)



= 16 + 12



= 28 (Ans.)
eq \o((,L)
cvV¨eB Abykxjbx 5.2 Gi D`vniY-10 `ªóe¨| c„ôv-102
eq \o((,M)
†`Iqv Av‡Q,

g(y) = 0


( log(3 + y) ( 2logy = 0


ev, log(3 + y) = 2 logy


ev, log(3 + y) = logy2

ev, 3 + y = y2

ev, y2 ( y ( 3 = 0


ev, 4y2 ( 4y ( 12 = 0 [4 Øviv ¸Y]

ev, 4y2 ( 4y + 1 ( 13 = 0


ev, (2y ( 1)2 = 13


ev, 2y ( 1 =  eq \r(13)

ev, 2y = 1 +  eq \r(13)

( y =  eq \f(1 + \r(13),2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(60) P = 22y ( 1 + 3.2y Ges q = ( eq \r(3,5))2 + ( eq \r(3,5))(2 ( x2, x > 0

(mgwš^Z Aa¨vq 5, 6 I 9 [bv‡Uvi miKvwi evwjKv D”P we`¨vjq, bv‡Uvi  ( cÖkœ bs 1]
K.
mgvavb Ki Ges mgvavb †mU msL¨v‡iLvq 

†`LvI: z ( 6 ( 3z + 4
2
L.
P = 8 n‡j, y Gi gvb wbY©q Ki|
4
M.
hw` q = ( 2 nq Z‡e cÖgvY Ki †h, 5x3 ( 15x ( 26 = 0
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

z ( 6 ( 3z + 4


ev,
z ( 6 + 6 ( 3z + 4 + 6    [Dfqc‡¶ 6 †hvM K‡i]

ev,
z ( 3z + 10


ev,
z – 3z ( 3z + 10 – 3z  [Dfqc‡¶ ((3z) †hvM K‡i]

ev,
( 2z ( 10


( 
z ( – 5 [Dfq c¶‡K `–2' Øviv fvM K‡i]

( wb‡Y©q mgvavb †mU, S = {z : z ( ( Ges z ( – 5}


mgvavb †mU msL¨v‡iLvq: 



eq \o((,L)
†`Iqv Av‡Q, P = 22y ( 1 + 3.2y Ges P = 8


(
22y ( 1 + 3.2y = 8


ev,
22y . 2(1 + 3.2y = 8


ev,
a2 .  eq \f(1,2)  + 3a = 8  [2y = a a‡i]

ev,
a2 + 6a = 16


ev,
a2 + 6a ( 16 = 0


ev,
a2 + 8a ( 2a ( 16 = 0


ev,
a(a + 8) ( 2(a + 8) = 0


(
(a + 8) (a ( 2) = 0


nq,
a + 8 = 0
A_ev, a ( 2 = 0


ev,
2y = ( 8
ev,  2y = 2


Bnv MÖnY‡hvM¨ bq|
ev,  2y = 21

KviY, 2y > 0
(  y = 1


(
wb‡Y©q gvb, y = 1

eq \o((,M)
†`Iqv Av‡Q,

q = ( eq \r(3,5))2 + ( eq \r(3,5))(2 ( x2; x > 0


Ges q = ( 2


(
( 2 = ( eq \r(3,5))2 + ( eq \r(3,5))(2 ( x2

ev,
x2 = ( eq \r(3,5))2 + ( eq \r(3,5))(2 + 2

ev,
x2 = ( eq \r(3,5))2 + 2 eq \r(3,5) . ( eq \r(3,5))(1 + {( eq \r(3,5))(1}2

ev,
x2 = { eq \r(3,5)  + ( eq \r(3,5))(1}2

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

ev,
x3 = 3,5)  eq \b( + \f(1,  eq \r(3,5) ))3 


ev,
x3 = ( eq \r(3,5))3 + 3,5) eq \b(\f(1, ))3 
+ 3.  eq \r(3,5) . eq \f(1,\r(3,5))  . 3,5)  eq \b( + \f(1,  eq \r(3,5) )) 


ev,
x3 = 5 +  eq \f(1,5)  + 3.x


ev,
x3 =  eq \f(25 + 1 + 15x,5) 

ev,
5x3 = 15x + 26


(
5x3 ( 15x ( 26 = 0 (cÖgvwYZ)
eq \o((((,cÖkœ(61) ax = by = cz †hLv‡b a ( b ( c, M =  eq \f(p + pq,pq ( q3)
 (  eq \f(\r(p),\r(p) ( q)

[bv‡Uvi miKvwi evjK D”P we`¨vjq, bv‡Uvi ( cÖkœ bs 2]
K.
ab = c2 n‡j cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y) =  eq \f(2,z)
2
L.
abc = 1 n‡j cÖgvY Ki †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)
4
M.
†`LvI †h, M =  eq \f(\r(p),q)
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-12 `ªóe¨| c„ôv-202
eq \o((,L)
awi, ax = by = cz = k   [k aª“eK]

(
a = k eq \s\up7(\f(1,x)) 


b = k eq \s\up7(\f(1,y)) 


c = k eq \s\up7(\f(1,z)) 

†`Iqv Av‡Q, abc = 1


ev,
k eq \s\up7(\f(1,x)) . k eq \s\up7(\f(1,y)) . k eq \s\up7(\f(1,z)) = 1

ev,
k eq \s\up7(\f(1,x) + \f(1,y) + \f(1,z))  = k0   [( k0 = 1]


ev,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


(
 eq \f(1,x) +  eq \f(1,y) = (  eq \f(1,z) 

Nb K‡i cvB,  eq \b(\f(1,x) + \f(1,y))3 =  eq \b(( \f(1,z))3 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,x) + \f(1,y)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,(z)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

ev,
 eq \f(1,x3) +  eq \f(1,y3) (  eq \f(3,xyz)  = (  eq \f(1,z3) 

(
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)  (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q,

M =  eq \f(p\s\up5(\f(3,2)) + pq,pq ( q3)  (  eq \f(\r(p),\r(p) ( q) 

=  eq \f(p(\r(p) + q),q(p ( q2)) (  eq \f(\r(p),\r(p) ( q)   eq \b\bc\[(\s\up7\do7( ) ( p\s\up7(\f(3,2)) = p . p\s\up7(\f(1,2)) = p\r(p))

=  eq \f(p(\r(p) + q),q{(\r(p))2 ( (q)2}) (  eq \f(\r(p),\r(p) ( q) 

=  eq \f(p(\r(p) + q),q(\r(p) + q)(\r(p) ( q)) (  eq \f(\r(p),\r(p) ( q)

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

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

=  eq \f(\r(p)(\r(p) ( q),q(\r(p) ( q))
[ eq  ( p = p\s\up7(\f(1,2)). p\s\up7(\f(1,2)) = \r(p). \r(p) ]


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

( M =  eq \f(\r(p),q) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(62) a2 + 2 = 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f((2,3)) Ges ƒ(x) = y = ln  eq \f(2 + x,2 ( x)
 [B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgj­v ( cÖkœ bs 2]
K.
a, b Ges c wZbwU µwgK abvÍK c~Y©msL¨v n‡j log(1 + ac) Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, 3a3 + 9a = 8
4
M.
ƒ(x)-Gi †Wv‡gb Ges †iÄ wbY©q Ki|
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, a, b I c wZbwU abvÍK µwgK msL¨v|

( b = a + 1


Ges c = a + 1 + 1 = a + 2


Zvn‡j, 1 + ac = 1 + a(a + 2) = 1 + a2 + 2a





= a2 + 2. a. 1 + 12 




= (a + 1)2

( log(1 + ac) = log(a + 1)2 = 2log(1 + a) = 2 logb (Ans.)
eq \o((,L)
†`Iqv Av‡Q,  a2 +2 = 3 eq \s\up5(\f(2,3)) + 3 eq \s\up5(( \f(2,3))

ev,
a2 =  eq \b(3)
2 + ( \f(1,3)) eq \b(3)
2 ( 2


ev,
a2 =  eq \b(3)
2 + (\f(1,3)) eq \b(3)
2 ( 2.3 eq \s\up5(\f(1,3)).3 eq \s\up5((\f(1,3))
(\f(1,3)) eq \b\bc\[(( 3. 3 eq \s\up9(( \f(1,3)) = 30 = 1) 


ev,
a2 =  eq \b(3 ( 3 eq \s\up5(( \f(1,3)))
2 


ev,
a = 3 eq \s\up5(\f(1,3)) ( 3 eq \s\up5(( \f(1,3))

[Dfq c‡¶ eM©g~j K‡i Ges 
 †h‡nZz a ( 0 †m‡nZy abvÍK gvb wb‡q]

ev,
a3 =   eq \b(3 ( 3 eq \s\up5(( \f(1,3)))
3
[ Dfq c¶‡K Nb K‡i ]

ev,
a3 =  eq \b(3)
3 ( ( \f(1,3)) eq \b(3)
3 ( 3.3 eq \s\up5(\f(1,3)).3 eq \s\up5(( \f(1,3))  eq \b(3 ( 3 eq \s\up5(( \f(1,3)))

[( (a – b)3 = a3 – b3 – 3ab (a – b)]


ev,
a3 = 3 – 3– 1 – 3 . 30.a 

 eq \b\bc\[(( 3.3 eq \s\up5(( \f(1,3)) = 3 eq \s\up5(\f(1,3) ( \f(1,3)) = 3( ‰es 3 eq \s\up5(\f(1,3)) ( 3 eq \s\up5((\f(1,3)) = a)


ev, 
a3 = 3 –  eq \f(1,3)  – 3a 


ev,
a3 + 3a =  eq \f(8,3) 

( 
3a3 + 9a = 8 (†`Lv‡bv n‡jv)
eq \o((,M) 
awi,
y = ƒ(x) =  eq (n \f(2 + x,2 ( x) 

†h‡nZz jMvwi`g ïaygvÎ abvZœK ev¯—e msL¨vi Rb¨ msÁvwqZ nq

(
 eq \f(2 + x,2 ( x)  > 0
hw` (i) 2 + x > 0 Ges 2 ( x > 0 nq


A_ev (ii) 2 + x < 0 Ges 2 ( x < 0 nq

(i)
bs n‡Z cvB, x > ( 2  Ges ( x > ( 2



ev, x > ( 2  Ges  x < 2


(
†Wv‡gb
= {x : ( 2 < x} ( { x : x < 2}




= ( ( 2, () ( ((( , 2)




= (( 2, 2)


(ii)
bs n‡Z cvB, x < ( 2 Ges (x < ( 2




ev, x < ( 2  Ges x > 2


(
†Wv‡gb = {x : x < ( 2} ( {x : x > 2}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dƒ
= (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= (( 2, 2) ( (  = ((2, 2)


†iÄ:  y = ƒ(x) =  eq (n \f(2 + x,2 ( x) 

ev,
ey =  eq \f(2 + x,2 ( x) 

ev,
2 + x = 2ey ( xey

ev,
x (1 + ey) = 2(ey ( 1)


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

y Gi mKj ev¯—e gv‡bi Rb¨ x-Gi gvb ev¯—e nq|

( cÖ`Ë dvsk‡bi †iÄ Rƒ = (

†Wv‡gb Dƒ = (( 2, 2)  Ges †iÄ Rƒ = ( (Ans.)
eq \o((((,cÖkœ(63) p = 32, q =  eq \f(logk(1 + x),logkx) n‡j,

(mgwš^Z Aa¨vq 5 I 9 [Be‡b ZvBwgqv ¯‹zj GÛ K‡jR, Kzwgj­v ( cÖkœ bs 2]
K.
5x2 ( 4x ( 2 = 0 mgxKi‡Yi g~j Ges g~‡ji cÖK…wZ aib Kx n‡e Zv wjL|
2
L.
22x ( 3.2x + 2 + p = 0 mgxKiYwUi mgvavb Ki| 
4
M.
hw` p = q5 nq, Z‡e x Gi gvb wbY©q Ki|
4
63 bs cÖ‡kœi mgvavb
eq \o((,K)
5x2 ( 4x ( 2 = 0


Avgiv Rvwb,

x =  eq \f(( b ( \r(b2 ( 4ac),2a)

( x =  eq \f(( (( 4) ( \r((( 4)2 ( 4.5.(( 2)),2.5)
GLv‡b, a = 5



=  eq \f(4 ( \r(16 + 40),10)
b = ( 4



=  eq \f(4 ( \r(56),10)
c = ( 2



=  eq \f(4 ( 2\r(14),10)



( x =  eq \f(2 ( \r(14),5) (Ans.)


gy‡ji cÖK…wZ: ev¯—e, Amgvb I Ag~j`|
eq \o((,L)
22x ( 3.2x + 2 + p = 0


ev,
(2x)2 ( 3.2x.22 + 32 = 0


ev,
a2 ( 12a + 32 = 0      [2x = a a‡i]

ev,
a2 ( 8a ( 4a + 32 = 0


ev,
a(a ( 8) ( 4(a ( 8) = 0


ev,
(a ( 8)(a ( 4) = 0


(
a ( 8 = 0 
A_ev, a ( 4 = 0


ev,
a = 8 
ev,
a = 4


(
2x = 23 
ev,
2x = 22

(
x = 3           
(
x = 2


( wb‡Y©q mgvavb, x = 3, 2 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

p = 32, q =  eq \f(logk(1 + x),logkx)

p = q5

ev, 
q = p eq \s\up5(\f(1,5))

ev, 
 eq \f(logk(1 + x),logkx) = 32 eq \s\up5(\f(1,5))

ev, 
 eq \f(logk(1 + x),logkx) = 2


ev,
logk(1 + x) = 2 logkx


ev,
logk(1 + x) = logkx2
[loga Pr = rloga P]


ev,
1 + x = x2

ev,
x2 – x – 1 = 0


ev,
4x2 ( 4x ( 4 = 0  [Dfq c¶‡K 4 Øviv ¸Y K‡i]

ev,
(2x)2 ( 2.2x.1 + 12 ( 5 = 0 


ev,
(2x ( 1)2 = 5 


ev,
2x ( 1 =   eq \r(5) 

ev,
2x = 1 +  eq \r(5) 

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

(
wb‡Y©q gvb x =  eq \f(1 + \r(5),2) 
eq \o((((,cÖkœ(64) 32yx ( y2x = 256 … … (i)


4x = y2 … … (ii)


ƒ(z) = ln  eq \f(5 + z,5 ( z) … … (iii)

(mgwš^Z Aa¨vq 5, 6 I 9 [evDdj miKvix g‡Wj gva¨wgK we`¨vjq, cUzqvLvjx ( cÖkœ bs 2]
K.
8 ( 2 ( 2x †K mgvavb K‡i msL¨v‡iLvq †`LvI|
2
L.
(i) I (ii) †_‡K (x, y) Gi gvb wbY©q Ki|
4
M.
ƒ(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
64 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,
 
8 ( 2 – 2x


ev, 
8 + 2x ( 2 – 2x + 2x   [Dfqc‡¶ 2x †hvM K‡i]

ev, 
8 + 2x – 8 ( 2 – 8      [Dfqc‡¶ ((8)  †hvM K‡i]

ev, 
2x ( – 6 


( 
x ( – 3     [Dfqc¶‡K  eq \f(1,2)  Øviv ¸Y K‡i]

( 
wb‡Y©q mgvavb :  x ( – 3 (Ans.) 


GLv‡b, mgvavb †mU, S = {x ( ( : x ( – 3}


msL¨v‡iLvq mgvavb †mU :

eq \o((,L)
†`Iqv Av‡Q, 32yx ( y2x = 256 … … (i)




4x = y2 … … (ii)


(i) bs n‡Z cvB,


32yx ( y2x = 256


ev, y2x ( 32yx + 256 = 0


ev, (yx)2 ( 2.yx.16 + 162 = 0


ev, (yx ( 16)2 = 0


ev, yx ( 16 = 0


ev, yx = 16


ev, yx = 42

ev, (yx)2 = (42)2

ev, (y2)x = 44

ev, (4x)x = 44

ev, x2 = 4


( x = ( 2


x = 2 n‡j (ii) bs n‡Z,

y2 = 42

ev, y2 = 16


( y = ( 4


Ges x = ( 2 n‡j (ii) bs n‡Z,

y2 = 4( 2

ev, y2 =  eq \f(1,16)

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

( wb‡Y©q mgvavb: (x, y) = (2, 4) (2, ( 4)  eq \b(( 2( \f(1,4))

 eq \b(( 2( ( \f(1,4)) (Ans.)
eq \o((,M)
awi,  eq y = ƒ(z) = (n \f(5 + z,5 ( z) 

†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

( 
 eq \f(5 + z,5 ( z) > 0  hw` (i) 5 + z > 0  Ges 5 ( z > 0 nq

A_ev (ii) 5 + z < 0 Ges 5 ( z < 0 nq|

(i) bs n‡Z cvB, z > ( 5 Ges (z > ( 5 ( z < 5


( 
†Wv‡gb = {z : – 5 < z} Ges  {z : z < 5}




= ((5, () ( (( (, 5) = ( (5, 5)


(ii) bs n‡Z cvB, z < ( 5 Ges  (z < ( 5 ( z > 5


( 
†Wv‡gb = {z : z < (5} ( {z : z > 5} = (

(
 cÖ`Ë dvsk‡bi †Wv‡gb

Dƒ = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ((5, 5) ( ( = ((5, 5)


awi,  eq y = ƒ(z) =  (n \f(5 + z,5 ( z) 

ev,
ey =  eq \f(5 + z,5 ( z) 

ev,
5 + z = 5ey ( zey

ev,
z(1 + ey) = 5(ey ( 1)


(
z =  eq \f(5(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ z Gi gvb ev¯—e nq|

( 
cÖ`Ë dvs‡k‡bi †iÄ  Rƒ = (

Ans. †Wv‡gb Dƒ = (–5, 5) Ges †iÄ Rƒ = (
eq \o((((,cÖkœ(65) (2x – 5)–1 + (2x – 5)–2 + (2x – 5)–3 + ....... GKwU aviv Ges ƒ(x) = ln eq \f(2 + x,2 –x)
(mgwš^Z Aa¨vq 7 I 9

 [miKvwi ei¸bv evwjKv D”P we`¨vjq, ei¸bv  ( cÖkœ bs 3]
K.
0. eq \o(.,1)

 eq \o(.,2) †K g~j`xq fMœvs‡k cÖKvk Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
ƒ(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
0.  eq \o(.,1)

 eq \o(.,2) = 0.121212 … … 


= 0.12 + 0.0012 + 0.000012 + … … 

GwU GKwU ¸‡YvËi aviv, hvi cÖ_g c`, a = 0.12

mvaviY AbycvZ, r =  eq \f(0.0012,0.12) = 0.01

( 0. eq \o((,1)

 eq \o((,2) =  eq \f(a,1 ( r) =  eq \f(0.12,1 ( 0.01) =  eq \f(.12,.99) =  eq \f(4,33) (Ans.)
eq \o((,L)
m„Rbkxj 6(M)bs mgvavb `ªóe¨|
eq \o((,M) 
†`Iqv Av‡Q, ƒ(x) = ln eq \f(2 + x,2 –x)

†h‡nZz jMvwi`g ïaygvÎ abvZœK ev¯—e msL¨vi Rb¨ msÁvwqZ nq

(
 eq \f(2 + x,2 ( x)  > 0 hw` (i) 2 + x > 0 Ges 2 ( x > 0 nq


A_ev (ii) 2 + x < 0 Ges 2 ( x < 0 nq

(i)
bs n‡Z cvB, x > ( 2  Ges ( x > ( 2



ev, x > ( 2  Ges  x < 2


(
†Wv‡gb
= {x : ( 2 < x} ( { x : x < 2}




= ( ( 2, () ( ((( , 2)




= (( 2, 2)


(ii)
bs n‡Z cvB, x < ( 2 Ges (x < ( 2




ev, x < ( 2  Ges x > 2


(
†Wv‡gb = {x : x < ( 2} ( {x : x > 2}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb


Dƒ
= (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM



= (( 2, 2) ( (  = ((2, 2)


†iÄ: awi, z = ƒ(x) =  eq (n \f(2 + x,2 ( x) 

ev,
ez =  eq \f(2 + x,2 ( x) 

ev,
2 + x = 2ez ( xez

ev,
x (1 + ez) = 2(ez ( 1)


ev,
x =  eq \f(2(ez ( 1),ez + 1) 

z Gi mKj ev¯—e gv‡bi Rb¨ x-Gi gvb ev¯—e nq|

( cÖ`Ë dvsk‡bi †iÄ Rƒ = (

Ans. †Wv‡gb Dƒ = (( 2, 2)  Ges †iÄ Rƒ = (
Aa¨vq 9: m~PKxq I jMvwi`gxq dvskb
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