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eq \o((((,cÖkœ(1) P = xa(b, Q = xb(c, R = xc(a
[Xv. †ev. 17]
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
1 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(2) a = logp(qr), b = logq(rp), c = logr(pq) Ges 



F(x) = x3 + 6x2 + 11x + 6.
[P. †ev. 17]
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
2 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(3) A = p2 ( 3 eq \s\up6(\f(2,3)) ( 3 eq \s\up6(\f((2,3)) + 2 Ges ((x) = ln(1 + x); x ( 0.
[wm. †ev. 17]
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.
((x) Gi eY©bvmn †jLwPÎ A¼b Ki|
4
3 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 = ((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 = ((x) = ln(1 + x) Gi †jL|

[image: image38.wmf]
eq \o((((,cÖkœ(4) a = xyp – 1, b = xyq – 1, c = xyr – 1 Ges f(x) = ln  eq \f(4 + x,4 – x) 
[wm. †ev. 16]
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.
f(x) = ln  eq \f(4 + x,4 – x) dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4

4 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 Ges p + q + r = 0
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 = ((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



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




= (( 4, 4) ( ( 




= ((4, 4)


†iÄ : y = ((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 R( = (

Ans. †Wv‡gb D( =  (( 4, 4) Ges †iÄ R( =  (
eq \o((((,cÖkœ(5) ax = by = cz, †hLv‡b a ≠ b ≠ c.
[h. †ev. 15]
K.
hw` Pp eq \s\up4(\r(p)) = (p eq \r(p))p nq, Z‡e p Gi gvb wbY©q Ki|
2

L.
hw` ab = c2 nq, Z‡e cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y) =  eq \f(2,z).
4

M.
abc = 1 n‡j, cÖgvY Ki †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz).
4
5 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-10 `ªóe¨| c„ôv-184
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-184
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(6)  eq \r(x,a) =  eq \r(y,b) =  eq \r(z,c)
[e. †ev. 17]
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
6 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: image40.jpg](4,0.86)






Avevi,  a2 = b3 ev, b3 = a2


(  b = 
[image: image2.wmf]3

2

a


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

= Wvbc¶  
( 
[image: image8.wmf]3

2

2

3

a

b

b

a

÷

ø

ö
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è

æ

+

÷
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è
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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)


=  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(7) P =  eq \f(xa,xb), Q =  eq \f(xb,xc) Ges R =  eq \f(xc,xa)
[e. †ev. 15]
K.
Q = 1 n‡j, †`LvI †h, b = c.
2

L.
†`LvI †h, Pa + b – c. Qb + c – a. Rc + a – b = 1.
4

M.
cÖgvY Ki †h,
4


(a2 + ab + b2) logk P+(b2 + bc + c2) logk Q + (c2 + ca + a2) logk R = 0.

7 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, Q =  eq \f(xb,xc) = xb–c 


hw` Q = 1 nq, Z‡e


      xb–c = 1


ev,  xb–c = x0 


ev,  b – c = 0


(    b = c (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q, Pa+b–c. Qb+c–a. Rc+a–b 


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

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

= xa2+ab–ac–ab–b2+bc. xb2+bc–ab–bc–c2+ac. xc2+ac–bc–ac–a2+ab

= xa2–ac–b2+bc. xb2–ab–c2+ac. xc2–bc–a2+ab


= xa2–ac–b2+bc+b2–ab–c2+ac+c2–bc–a2+ab

= x( 
= 1


( Pa+b–c.Qb+c–a.Rc+a–b = 1 (†`Lv‡bv n‡jv)
eq \o((,M) 
(a2 + ab + b2) logkp + (b2 + bc + c2)logkQ + (c2 + ca + a2)logkR


= (a2 + ab + b2) logk eq \s\up4(\f(xa,xb)) + (b2 + bc + c2) logk eq \s\up4(\f(xb,xc))  + (c2 + ca + a2) logk eq \s\up4(\f(xc,xa))

= (a2 + ab + b2) logkxa–b + (b2 + bc + c2) logkxb–c
+ (c2 + ca + a2) logkxc–a 

= (a – b)(a2 + ab + b2) logkx + (b2 + bc + c2)(b – c) logkx 

+ (c2 + ca + a2)(c – a)logkx 


= (a3 – b3) logkx + (b3 – c3) logkx + (c3 – a3) logkx 


= (a3 – b3 + b3 – c3 + c3 – a3) logkx


= 0.logkx


= 0


( (a2 + ab + b2) logkP + (b2 + bc + c2)logkQ 

+ (c2 + ca + a2) logkR = 0 (cÖgvwYZ)

eq \o((((,cÖkœ(8) (i) a3(x.b7x = a7+x.b5x  (ii) a2 ( 2 = 2 eq \s\up7(\f(2,3)) + 2 eq \s\up7(( \f(2,3)) . 


[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj]
K.
a2 + b2 = 11ab n‡j †`LvI †h, 2 logk  eq \f(a ( b,3)  = logkab.
2

L.
(i) n‡Z †`LvI †h, x logk eq \b(\f(b,a))  = 2 logka
4

M.
(ii) n‡Z †`LvI †h, 2a3 ( 6a = 5
4

8 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,
a3 = 
[image: image9.wmf]3
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ev,
a3 = 
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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: image12.wmf]2
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ev,
2a3 = 4 + 1 + 6a

(
2a3 – 6a = 5 (†`Lv‡bv n‡jv)

eq \o((((,cÖkœ(9) ƒ(z) = 2 logz ( log(3z ( 2) Ges g(z) =  eq \f(2z,z ( 1)   


[ivRkvnx K¨v‡WU K‡jR, ivRkvnx]
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.
ƒ(x) = log2 n‡j cÖgvY Ki †h, x = 3 (  eq \r(5).
4

M.
 eq \r(g(x))  +  eq \f(2,\r(g(x)))  = 3 n‡j x Gi gvb wbY©q Ki|
4

9 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  

eq \o((,L)
†`Iqv Av‡Q, ƒ(z) = 2 log z ( log(3z ( 2)


(
ƒ(x) = 2 logx ( log(3x ( 2)


ev,
log2 = 2 logx ( log(3x ( 2)  [( ƒ(x) = log2]


ev,
log2 = logx2 ( log(3x ( 2)


ev,
log2 = log  eq \f(x2,3x ( 2) 

ev,
2 =  eq \f(x2,3x ( 2) 

ev,
x2 = 6x ( 4


ev,
x2 ( 6x + 4 = 0


(
x =  eq \f(( ((6) ( \r((( 6)2 ( 4.1.4),2.1) 


   =  eq \f(6 ( \r(36 ( 16),2) 


    =  eq \f(6 ( \r(20),2)  =  eq \f(6 ( 2,2) 
 =  eq \f(2(3 ( ),2) 


(
x = 3 (  eq \r(5) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, g(z) =  eq \f(2z,z ( 1) 

(
g(x) =  eq \f(2x,x ( 1) 

GLb,  eq \r(g(x))  +  eq \f(2,\r(g(x)))  = 3


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


ev,
 eq \r(a2)  +  eq \f(2,\r(a2))  = 3  eq \b\bc\[(\f(2x,x ( 1) = a2 aGi)

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


(
(a ( 1) (a ( 2) = 0


(
a ( 1 = 0
A_ev, a ( 2 = 0


ev,
a2 = 1
ev,
a2 = 4


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


ev,
2x = x ( 1
ev,
4x ( 4 = 2x


(
x = ( 1
ev,
4x ( 2x = 4




ev,
2x = 4




(
x = 2


(
x Gi gvb ( 1, 2 (Ans.)
eq \o((((,cÖkœ(10) GKB msL¨vi jMvwi`g wfbœ wfbœ wfwËi †cÖw¶‡Z wfbœ nq| 

 
[RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU]

K.
logx [x +  eq \r(ax2 ( bx + c) ] = 1 n‡j  x Gi gvb wbY©q Ki|
2

L.
loga  eq \f(a2,bc)  = logb  eq \f(b2,ca)  = logc  eq \f(c2,ab)  n‡j cÖgvY Ki †h, a = b = c
4

M.
logxy = logyx n‡j cÖgvY Ki †h, x = y A_ev xy = 1
4

10 bs cÖ‡kœi mgvavb

eq \o((,K)  
†`Iqv Av‡Q, logx [x +  eq \r(ax2 ( bx + c) ] = 1


ev,
logxx = logx[x + eq \r(ax2 – bx + c)]


ev,
x = x +  eq \r(ax2 ( bx + c) 

ev,
 eq \r(ax2 ( bx + c)  = x ( x

ev,
ax2 ( bx + c = 0

ev,
x =  eq \f(( ((b) ( \r((( b)2 ( 4ac),2a) 

(
x =  eq \f(b ( \r(b2 ( 4ac),2a)  (Ans.)
eq \o((,L)  
awi, loga  eq \f(a2,bc)  = logb  eq \f(b2,ca) = logc  eq \f(c2,ab)  = k


	( loga  eq \f(a2,bc) = k
ev, ak =  eq \f(a2,bc) 
ev, bc =  eq \f(a2,ak) 
ev, bc = a2(k

ev,  eq \f(c2(k,a) .c = a2(k

ev, c3(k = a3(k

( c = a ... ... (i)
	logb  eq \f(b2,ca) = k
ev, bk =  eq \f(b2,ca)  

ev, ca =  eq \f(b2,bk) 
ev, ca = b2(k

ev, c. eq \f(c2(k,b)  = b2(k

ev, c3(k = b3(k

( c = b ... ... ... (ii)
	logc  eq \f(c2,ab)  = k
ev, ck =  eq \f(c2,ab) 
ev, ab =  eq \f(c2,ck) 
ev, ab = c2(k

( a =  eq \f(c2(k,b) 
Ges b =  eq \f(c2(k,a) 



(i) I (ii) n‡Z cvB, a = b = c (cÖgvwYZ)        
eq \o((,M) 
†`Iqv Av‡Q, logxy = logy x


ev,
logxy =  eq \f(1,logxy) 

ev,
(logxy)2 = 1

ev,
logxy = ( 1


(
logxy = 1 
A_ev, logxy = ( 1


ev,
logxy = logxx
ev,
logxy + 1 = 0


(
x = y
ev,
logxy + logxx = 0




ev,
logx(xy) = logx1




(
xy = 1 


(
logxy = logyx n‡j x = y A_ev xy = 1 (cÖgvwYZ)
eq \o(((((,cÖkœ(11) y = ((x) = x Gi mvaviY jMvwi`g|
[cvebv K¨v‡WU K‡jR, cvebv]
K.
†Kv‡Wv‡gb I mvwe©K dvskb msÁvwqZ Ki|
2

L.
cÖ`Ë dvsk‡bi †jLwPÎ A¼b Ki|
4

M.
 eq \f(1,y(y2 + 1)2) †K AvswkK fMœvs‡k cÖKvk Ki|
4

11 bs cÖ‡kœi mgvavb

eq \o((,K)
†Kv‡Wv‡gb: hw` GKwU dvskb ( †K ( : A ( B Øviv msÁvwqZ Kiv nq Z‡e B †mUwU‡K ( dvsk‡bi †Kv‡Wv‡gb ejv nq|


mvwe©K dvskb: GKwU dvskb ( : A ( B †K mvwe©K dvskb ejv n‡e hw` cÖ‡Z¨K b ( B Gi Rb¨ GKwU a ( A cvIqv hvq †hb ((a) = b nq| A_©vr †iÄ ( = B nq| 

eq \o((,L)
†`Iqv Av‡Q, y = ((x) = x Gi mvaviY jMvwi`g


( y = ((x) = log10x


AZtci cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-3 `ªóe¨| c„ôv-199

eq \o((,M)
cvV¨eB‡qi Aa¨vq-2 Gi D`vniY-7 `ªóe¨| c„ôv-58

eq \o((((,cÖkœ(12) a = 3l + 1, b = 3m + 2, c = 3n + 3 Ges abc = 729 


[iscyi K¨v‡WU K‡jR, iscyi]
K.
l + m + n Gi gvb wbY©q Ki|
2

L.
hw` x = 1 + log3bc, y = 2 + log3ca Ges z = 3 + log3ab nq Z‡e †`LvI †h, x + l = y + m = z + n
4

M.
†`LvI †h,  eq \f(1,2m + 2(n + 1)  +  eq \f(1,2n + 2(l + 1)  +  eq \f(1,2l + 2( m + 1)  = 1
4

12 bs cÖ‡kœi mgvavb
eq \o((,K)
kZ©g‡Z, abc = 729


ev,
3l + 1 . 3m + 2 . 3n + 3 = 729  [†`Iqv Av‡Q]


ev,
3l + 1 + m + 2 + n + 3 = 729

ev,
3l + m + n + 6 = 36

ev,
l + m + n + 6 = 6


(
l + m + n = 0 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, a = 3l + 1

ev,
log3a = l + 1


(
l = log3a ( 1


Avevi, b = 3m + 2

ev,
log3b = m + 2


(
m = log3b ( 2


Abyiƒ‡c, n = log3c ( 3


GLb, x + l = 1 + log3bc + log3a ( 1




= log3(abc) ... ... ... ... (i)


y + m = 2 + log3ca + log3b ( 2



  = log3(abc) ... ... ... ... (ii)


z + n = 3 + log3ab + log3c ( 3



= log3(abc) ... ... ... ... (iii)


(i), (ii) I (ii) n‡Z cvB, x + l = y + m = z + n (†`Lv‡bv n‡jv)
eq \o((,M)
ÔKÕ n‡Z cvB, l + m + n = 0


(
l + m = ( n Ges m + n = ( l

evgc¶ =  eq \f(1,2m + 2(n + 1)  +  eq \f(1,2n + 2(l + 1)  +  eq \f(1,2l + 2( m + 1)  




=  eq \f(1,2m + 2m + l +  1) +  eq \f(1,2n + \f(1,2l) + 1)  +  eq \f(1,2l + \f(1,2m) + 1) 



=  eq \f(1,2m + 2m + l + 1) +  eq \f(2l,2n + l + 2l + 1)  +  eq \f(2m,2l + m + 2m + 1) 



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



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



=  eq \f(1,2m + 2m + l + 1) +  eq \f(2l . 2m,1 + 2m + l + 2m)  +  eq \f(2m,2m + 2m + l + 1) 



=  eq \f(1 + 2m + 1 + 2m,1 + 2m + l + 2m)  = 1 Wvbc¶ (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(13) P = a + b, Q = a ( b Ges R = 3x ( 1
 [Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v]
K.
log eq \s\do4(\r(8))x = 3  eq \f(1,3) n‡j, x Gi gvb †ei Ki| 
2

L.
hw` x =  eq \r(3,P) +  eq \r(3,Q) Ges  eq \r(3,PQ) = c nq Zvn‡j 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 †mB mgwó wbY©q Ki|
4
13 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-5(i) `ªóe¨| c„ôv- 190|

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



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



     = 2a + 3cx


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


cÖ`Ë aviv :  eq \f(1,R)  +  eq \f(1,R2)  +  eq \f(1,R3) + ................




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


AZtci Aa¨vq-7 Gi m„Rbkxj 10(M) bs mgvavb `ªóe¨| c„ôv-108

eq \o((((,cÖkœ(14)  eq \f(log (1 + y),log y)  = 2 
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg]
K.
cÖ`Ë mgxKiY‡K y Pj‡Ki GKwU wØNvZ mgxKi‡Y iƒcvš—i Ki|
2

L.
DÏxc‡Ki Av‡jv‡K †`LvI †h, y =  eq \f(1 + ,2) 
|
4

M.
cÖgvY Ki †h,  eq \f(1,loga (abc))  +  eq \f(1,logb(abc))  +  eq \f(1,logc(abc)) = 1|
4

14 bs cÖ‡kœi mgvavb
eq \o((,K) †`Iqv Av‡Q,  eq \f(log (1 + y),log y) = 2


ev,
log (1 + y) = 2 log y


ev,
log (1 + y) = log y2
[(log Pr = rlog P)]


(
1 + y = y2


hv y Pj‡Ki GKwU wØNvZ mgxKiY|
eq \o((,L) 
ÔKÕ n‡Z cvB,

1 + y = y2

ev,
y2 – y – 1 = 0


ev,
4y2 ( 4y ( 4 = 0  [Dfq c¶‡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)  [FbvÍK gvb eR©b K‡i]

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

(
y =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)

eq \o((,M) cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-9 `ªóe¨| c„ôv-191

eq \o((((,cÖkœ(15) x ( 1 = logabc, y ( 1 = logbca, z ( 1 = logcab Ges 


F(x) = ax ( b.ax+2 + c3.  
[wm‡jU K¨v‡WU K‡jR, wm‡jU]

K.
hw` F(x) = 0, a = 2, b = 3 Ges c = 5 nq, Z‡e x Gi gvb wbY©q Ki|
2

L.
†`LvI †h, xy(z ( 1) = z(x + y)
4

M.
a = 2, b = 0, c = 0 n‡j F(x) Gi †jLwPÎ AsKb Ki Ges †Wv‡gb I †iÄ wbY©q Ki|
4

15 bs cÖ‡kœi mgvavb

eq \o((,K)  
†`Iqv Av‡Q, F(x) = ax ( b.ax+2 + c3

F(x) = 0, a = 2, b = 3 Ges c = 5 n‡j cvB,



2x ( 3.2x+2 + 53 = 0


ev,
2x ( 3.2x.22 = ( 53

ev,
2x ( 12.2x = ( 125

ev,
( 11.2x = ( 125


ev,
2x =  eq \f(125,11) 

(
x = log2 eq \b(\f(125,11))  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, x = 1 + logabc


ev,
x = logaa + logabc


ev,
x = logaabc


ev,
ax = abc


ev,
a =  eq (abc)\s\up4(\f(1,x)) ............... (i)


Abyiƒcfv‡e,  b =  eq (abc)\s\up4(\f(1,y)) ............. (ii)


         Ges  c =  eq (abc)\s\up4(\f(1,z)) ............... (iii)


(i) ( (ii) ( (iii)  †_‡K cvB,


abc =  eq (abc)\s\up4(\f(1,x)) . eq (abc)\s\up4(\f(1,y)) . eq (abc)\s\up4(\f(1,z)) 

ev,
(abc)1 =  eq (abc)\s\up4(\f(1,x) + \f(1,y) + \f(1,x))

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

ev,
 eq \f(yz + zx + xy,xyz) = 1  


ev,
xyz = xy + yz + zx

ev, 
xyz – xy = zx + yz

( 
xy(z – 1) = z(x + y) (†`Lv‡bv n‡jv)

eq \o((,M) †`Iqv Av‡Q, F(x) = ax – b.ax+2 +c3 


GLb, a = 2, b = 0, c = 0 n‡j cvB, 


F(x) = 2x

cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ x Gi K‡qKwU gv‡bi Rb¨ y Gi gvb wb‡æi Q‡K †`Lv‡bv n‡jv|

	x
	–3
	–2
	–1
	0
	1
	2

	y
	 eq \f(1,8) 
	 eq \f(1,4) 
	 eq \f(1,2) 
	1
	2
	4



QK KvM‡R gvb¸‡jv ¯’vcb Ki‡j wbæiƒc †jLwPÎ cvIqv hvqÑ

[image: image39.jpg]400






x Gi FYvÍK †h‡Kv‡bv gv‡bi Rb¨ F(x) Gi gvb †Kv‡bv GK mgq 0 (k~‡b¨i) LyeB KvQvKvwQ †cŠuQvq| wKš—y k~b¨ (0) nq bv A_©vr,


x ( – (, y ( 0


GKBfv‡e, x Gi †h‡Kv‡bv abvÍK gv‡bi Rb¨ y Gi gvb µgvš^‡q Wvbw`‡K (Dc‡ii) e„w× †c‡Z _vK‡e| A_©vr (  Gi w`‡K avweZ nq| A_©vr x ( (, y ( (

myZivs †Wv‡gb = (–(, () Ges †iÄ = (0, ()

eq \o((((,cÖkœ(16)  eq \f( \s\up2(logkp),y ( z)  =  eq \f( \s\up2(logkq),z ( x)  =  eq \f( \s\up2(logkr),x ( y)  
[wSbvB`n K¨v‡WU K‡jR, wSbvB`n]
K.
†`LvI †h, pqr = 1
2

L.
cÖgvY Ki †h, py + z . qz + x . rx+ y = 1
4

M.
cÖgvY Ki †h, py2 + yz + z2 . qz2 + zx + x2 . rx2 + xy + y2 = 1
4

16 bs cÖ‡kœi mgvavb

eq \o((,K)
awi,
 eq \f(logkp,y ( z)  =  eq \f(logkq,z ( x)  =  eq \f(logkr,x ( y) = M


(
logkp = M(y ( z) ................... (i)



logkq = M(z ( x) ................... (ii)



logkr = M(x ( y) .................... (iii)


(i), (ii) I (iii) bs mgxKiY †_‡K cvB,



logkp + logkq + logkr = M(y ( z + z ( x + x ( y)


ev,
logk(pqr) = M ( 0


ev,
logk(pqr) = 0

ev,
logk(pqr) = logk1


(
pqr = 1  (†`Lv‡bv n‡jv)
eq \o((,L)
ÔKÕ †Z cÖvß (i), (ii) I (iii) bs mgxKiY‡K h_vµ‡g (y + z), (z + x) I (x + y) Øviv ¸Y K‡i cvB,


(y + z)logkp = M(y2 ( z2) ... ... ...  (iv)


(z + x)logkq = M(z2 ( x2) ... ... ... (v)


(x + y)logkr = M(x2 ( y2) ... ... ...  (vi)


(iv), (v) I (vi) †hvM K‡i cvB,


(y + z)logkp + (z + x)logkq + (x + y)logkr = M(y2  ( z2 + z2 ( x2 + x2 ( y2)


ev, logkpy+z + logkqz+x + logkrx+y = M ( 0


ev, logk(py+z.qz+x.rx+y) = logk1


( py+z.qz+x.rx+y = 1 (cÖgvwYZ)
eq \o((,M)
ÔKÕ n‡Z cvB, logkp = M(y ( z) 


ev,
p = kM(y(z)               [j‡Mi msÁv n‡Z]

ev,
py2 + yz + z2 = kM(y ( z) (y2 + yz+ z2)

(
py2 + yz + z2 = kM(y3 ( z3) ... ... ... (vii)

Abyiƒcfv‡e, qz2 + zx + x2 = kM(z3 ( x3) ... ... ... (viii)


Ges
rx2 + xy + y2 = kM(x3 ( y3) ... ... ... (ix)


(vii), (viii) I (ix )bs ¸Y K‡i cvB,



py2 + yz + z2.qz2 + zx + x2.rx2 + xy + y2 = kM(y3 ( z3) . kM(z3 ( x3).kM(x3 ( y3) 




= kM(y3 ( z3 + z3 ( x3 + x3 ( y3)




= kM.0 = k0 = 1


(
py2 +  yz + z2.qz2 + zx + x2.rx2 + xy + y2 = 1 (cÖgvwYZ)
eq \o((((,cÖkœ(17) M = n2 ( 3 eq \s\up7(\f(2,3)) ( 3 eq \s\up7(( \f(2,3)) + 2, N =  eq \f(loga (1 + y) ( 2 loga(y),loga (y))  

 
[ewikvj K¨v‡WU K‡jR, ewikvj]
K.
hw` (16)p = (128)q nq, Zvn‡j p t q wbY©q Ki|
2

L.
hw` M = 0 nq, Zvn‡j †`LvI †h, 3n3 + 9n ( 8 = 0
4

M.
hw` N = 0 nq, Zvn‡j †`LvI †h, y =  eq \f(1 + ,2) 

4

17 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, (16)p = (128)q

ev,
(24)p = (27)q


ev,
24p = 27q


ev,
4p = 7q


ev,
 eq \f(p,q)  =  eq \f(7,4) 

(
p : q = 7 : 4 (Ans.)
eq \o((,L)
m„Rbkxj 3(L) bs mgvavb Gi Abyiƒc| c„ôv-157 
eq \o((,M)
†`Iqv Av‡Q, N =  eq \f(loga (1 + y) ( 2 loga (y),loga (y)) 

kZ©g‡Z, N = 0


ev,
 eq \f(loga (1 + y) ( 2 loga (y),loga (y)) = 0


ev,
loga (1 + y) ( 2 loga(y) = 0


ev,
loga(1 + y) = 2 logay


ev,
loga(1 + y) = logay2
[(loga Pr = rloga P)]


ev,
1 + y = y2

ev,
y2 – y – 1 = 0


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


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


ev,
(2y ( 1)2 = 5 


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

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

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

(

y =  eq \f(1 + \r(5),2) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(18)  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))  


[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
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

18 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY 5(i) Gi Abyiƒc| c„ôv-190
eq \o((,L)
†`Iqv Av‡Q, a = x2 ( 6x


GLb,  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) 

AZci : cvV¨eB‡qi Abykxjbx-5.2 Gi D`vniY-5 `ªóe¨| c„ôv-93

eq \o((,M)
†`Iqv Av‡Q, p2 ( q2 = r3

GLb, y = (p + q) eq \s\up7(\f(1,3)) + (p ( q) eq \s\up7(\f(1,3)) 

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




= \f(1,3))  eq \b\bc\{((p + q) )3 
 + \f(1,3))  eq \b\bc\{((p ( q) )3 
+ 3(p + q) eq \s\up7(\f(1,3)) .(p ( q) eq \s\up7(\f(1,3)) 
\f(1,3))  eq \b\bc\{((p + q)+ (p ( q) eq \s\up7(\f(1,3)) ) 




= p + q + p ( q + 3(p2 ( q2) eq \s\up7(\f(1,3)) .y




= 2p + 3(r 3) eq \s\up7(\f(1,3)) y




= 2p + 3ry


(
y3 = 3ry + 2p   (cÖgvwYZ)

eq \o((((,cÖkœ(19) A = ax eq \s\up7(\f(1,3)) + by eq \s\up7(\f(1,3)) + cz eq \s\up7(\f(1,3)) 

B = loge(3 + y) ( 2 logey

[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv]
K.
cÖgvY Ki †h, loge(PQ) = logeP + logeQ.
2

L.
A = 0 Ges x2 = yz n‡j cÖgvY Ki †h, a3x + b3y + c3z ( 3abcx = 0
4

M.
B = 0 n‡j cÖgvY Ki †h, 2y ( 1 =  eq \r(13) .
4

19 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, logeP = x, logeQ = y


( P = ex, Q = ey

GLb, PQ = ex.ey = ex + y

( loge(PQ) = logeex + y

ev, loge(PQ) = x + y


( loge(PQ) = logeP + logeQ (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, A = 0 Ges x2 = yz

(
ax eq \s\up7(\f(1,3)) + by eq \s\up7(\f(1,3)) + cz eq \s\up7(\f(1,3)) = 0


ev,
ax eq \s\up7(\f(1,3)) = ( (by eq \s\up7(\f(1,3)) + cz eq \s\up7(\f(1,3)) )

ev,
\f(1,3))  eq \b(ax)3 
 = \f(1,3))  eq \b\bc\{(( \b(by+ cz eq \s\up7(\f(1,3)) ))3 
  [Nb K‡i]


ev,
a3x = ( b3\f(1,3))  eq \b(y)3 
( c3\f(1,3))  eq \b(z)3 
( 3by eq \s\up7(\f(1,3)) cz eq \s\up7(\f(1,3)) . \f(1,3))  eq \b(by+ cz eq \s\up7(\f(1,3)) ) 


ev,
a3x = ( b3y ( c3z ( 3bc(yz)  eq \s\up7(\f(1,3))  \f(1,3))  eq \b(( ax)

\f(1,3))  eq \b\bc\[(( ax= (  \f(1,3))  eq \b(by+ cz eq \s\up7(\f(1,3)) ) 
)


ev,
a3x + b3y + c3z ( 3abc (x2)  eq \s\up7(\f(1,3)) .x eq \s\up7(\f(1,3)) = 0

ev,
a3x + b3y + c3z ( 3abc x eq \s\up7(\f(2,3) + \f(1,3)) = 0

(
a3x + b3y + c3z ( 3abcx = 0  (cÖgvwYZ)

eq \o((,M)
†`Iqv Av‡Q, B = 0


(
loge(3 + y) ( 2 logey = 0


ev,
loge(3 + y) = logey2

ev,
3 + y = y2

ev,
y2 ( y ( 3 = 0

ev,
4y2 ( 4y ( 12 = 0  [Dfqc¶‡K 4 Øviv ¸Y K‡i]


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

ev,
(2y ( 1)2 = 13


(
2y ( 1 =  eq \r(13)  (cÖgvwYZ)
eq \o((((,cÖkœ(20) a + b + c = p Ges X = ab logk(ab), Y = bc logk(bc) Ges Z = ca logk(ca) 
[gwZwSj miKvwi evjK D”P we`¨vjq, XvKv]
K.
log eq \s\do5(\r(8)) x = 3 eq \f(1,3) n‡j x = KZ?
2

L.
p = 0 n‡j, †`LvI †h, 


(xb + x(c + 1)(1 + (xc + x(a + 1)(1 + (xa + x(b + 1)(1 = 1
4

M.
hw`  eq \f(X,a + b)  =  eq \f(Y,b + c)  =  eq \f(Z,c + a) nq Z‡e cÖgvY Ki †h, aa = bb = cc
4

20 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY- 5(i) `ªóe¨| c„ôv- 190
eq \o((,L)
m„Rbkxj 12(M) bs mgvavb `ªóe¨| c„ôv-161

eq \o((,M)
†`Iqv Av‡Q, 


X = ab logk(ab), Y = bc logk(bc) I Z = ca logk(ca)


Ges  eq \f(X,a + b)  =  eq \f(Y,b + c)  =  eq \f(Z,c + a) 

(
 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 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)  ... ... ... (i) 

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

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

GLb, (i) bs, (ii) bs I (iii) bs mgxKiY †hvM K‡i cvB, 
logk(ab) + logk(bc) + logk(ca) =  eq \f(m(a + b),ab) +  eq \f(m(b + c),bc)  +  eq \f(m(c + a),ca) 
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)) 

( 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)) –
[image: image13.wmf]ab
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b

a

(

m

+

 




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

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))  (  eq \f(m(c + a),ca) 

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


(
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(21) p = xya – 1, q = xy b – 1, r = xyc – 1


[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv]
K.
a2 = b3 n‡j, †`LvI †h, eq \b(\f(a,b))eq \s\up7(\f(3,2)) + eq \b(\f(b,a))eq \s\up7(\f(2,3)) = aeq \s\up7(\f(1,2)) + beq \s\up7(\f(– 1,   3)) . 
2

L.
cÖgvY Ki †h, (b + a)log eq \f(p,q) + (c + b)log eq \f(q,r) + (a + c)log eq \f(r,p) = 0
4

M.
(b – c)logp + (c – a)logq + (a – b)logr Gi gvb wbY©q Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  a2 = b3 


( evgc¶ =  eq \b(\f(a,b))\s\up7(\f(3,2)) +  eq \b(\f(b,a))\s\up7(\f(2,3))  =  eq \b(\f(a3,b3))\s\up7(\f(1,2)) +  eq \b(\f(b2,a2))\s\up7(\f(1,3)) 


=  eq \b(\f(a3,a2))\s\up7(\f(1,2)) +  eq \b(\f(b2,b3))\s\up7(\f(1,3))  = a eq \s\up6(\f(1,2))+  eq \b(\f(1,b)) \s\up6(\f(1,3)) =  a eq \s\up6(\f(1,2))+ (b(1) eq \s\up6(\f(1,3)) 


= a eq \s\up6(\f(1,2)) + b eq \s\up6(( \f(1,3))  = Wvbc¶  

( 
[image: image14.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((,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(22) x = 1 + loga(bc), y = 1 + logb(ca), z = 1 + logc(ab)   



[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv] 
K.
hw` p = 5log59 nq, Zvn‡j p = KZ?
2

L.
hw` b2 = ac nq, Z‡e †`LvI †h,  eq \f(1,x) +  eq \f(1,z) =  eq \f(2,y) 
4

M.
†`LvI †h, xyz = xy + yz + zx
4

22 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, p = 5log59 ... ... ... ... (i)


awi, log59 = x


(
5x = 9    [( logab = x ( ax = b]


(i) bs †_‡K cvB, p = 5x

(
p = 9 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,



x = 1 + loga(bc), y = 1 + logb(ca), z = 1 + logc(ab)


ev,
x = logaa + loga(bc)

ev,
x = loga(abc)


(
ax = abc ... ... ... ... (ii)


Abyiƒ‡c cvB, ay = abc ... ... ... ... (iii) Ges az = abc ... ... ... ... (iv)


(ii), (iii) I (iv) n‡Z cvB, ax = ay = az

AZtci cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv- 184

eq \o((,M)
m„Rbkxj 15(L) bs mgvavb Abyiƒc| c„ôv-162
eq \o((((,cÖkœ(23) 4x = 2y, (27)xy = 9y + 1 `yB PjK wewkó m~PKxq mgxKiY †RvU Ges P = log eq \s\do5(\r(a)) b ( log eq \s\do5(\r(b)) c ( log eq \s\do5(\r(c)) a.

[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv]
K.
\f(1,a))  eq \b\bc\{(\b(x) eq \s\up10(\f(a2 ( b2,a ( b)) )
 eq \s\up15(\f(a,a + b)) Gi gvb wbY©q Ki|
2

L.
m~PKxq mgxKiY †Rv‡Ui mgvavb Ki|
4

M.
†`LvI †h, P = 8.
4

23 bs cÖ‡kœi mgvavb
eq \o((,K)
\f(1,a))  eq \b\bc\{(\b(x) eq \s\up10(\f(a2 ( b2,a ( b)) )
 eq \s\up15(\f(a,a + b)) 

= \f(1,a))  eq \b(x)
 eq \s\up10(\f(a2 ( b2,a ( b) ( \f(a,a + b)) 

= \f(1,a))  eq \b(x)
 eq \s\up10(\f((a + b) (a ( b),(a ( b)) ( \f(a,(a + b))) 

= \f(1,a))  eq \b(x)a


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

= x1 = x (Ans.) 
eq \o((,L)
4x = 2y ..................... (i) 


27xy = 9 y + 1 ............ (ii) 


GLb, (i) bs mgxKiY †_‡K cvB, (22)x = 2y 


ev,
22x = 2y  [( (am)n = amn ]


(
2x = y   ................ (iii)  [( am = an n‡j m = n ]


Avevi, (ii) bs mgxKiY †_‡K cvB,  

     

(27)xy = 9y + 1 



ev,
(33)xy = (32)y + 1 



ev,
33xy = 32(y + 1) [ ( (am)n = amn ] 



ev,
3xy = 2(y + 1) [( am = an n‡j m = n] 



ev,
3x.2x = 2(2x + 1)  [( y = 2x]



ev,
6x2 = 2(2x + 1) 



ev,
3x2 = 2x + 1 



ev,
3x2 – 2x – 1 = 0 



ev,
3x2 – 3x + x – 1 = 0 



ev,
3x(x – 1) + 1(x – 1) = 0 



ev,
(x – 1) (3x + 1) = 0


nq, x – 1 = 0   A_ev,  3x + 1 = 0


(  x = 1                (  x = –  eq \f(1,3) 
 
(iii) bs mgxKi‡Y x Gi gvb ewm‡q cvB, 


hLb x = 1  ZLb y = 2.1 = 2 


hLb x = –  eq \f(1,3) ZLb y = 2.
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( wb‡Y©q mgvavb : (x, y) = (1, 2), 
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eq \o((,M)
m„Rbkxj 9(K) bs mgvavb Abyiƒc| c„ôv-160

eq \o((((,cÖkœ(24)  eq \r(x,a)  =  eq \r(y,b)  =  eq \r(z,c)  Ges m = ( eq \r(n))3



[D`qb D”P gva¨wgK we`¨vjq, XvKv]
K.
a = c n‡j, †`LvI †h, x = z
2

L.
cÖgvY Ki †h,  eq \b(\f(m,n)) eq \s\up7(\f(3,2)) +  eq \b(\f(n,m)) eq \s\up7(\f(2,3)) =  eq \r(m)  +  eq \f(1,\r(3,n)) 
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

24 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 6(K) bs mgvavb `ªóe¨| c„ôv-159
eq \o((,L)
evgc¶ =  eq \b(\f(m,n)) eq \s\up7(\f(3,2)) +  eq \b(\f(n,m)) eq \s\up7(\f(2,3)) 



=  eq \b(\r(\f(m,n)))3 +  eq \r(3,\f(n2,m2)) 



=  eq \r(\f(m3,n3))  +   eq \r(3,\f(n2,m2))   




=  eq \r(\f(m3,m2))  +  eq \r(3,\f(n2,n3))  [( m = ( eq \r(n) )3 ev, m2 = n3]




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



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



= Wvbc¶


(
 eq \b(\f(m,n)) eq \s\up7(\f(3,2)) +  eq \b(\f(n,m)) eq \s\up7(\f(2,3))  =  eq \r(m)  +  eq \f(1,\r(3,n))  (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 6(M) bs mgvavb `ªóe¨| c„ôv-159

eq \o((((,cÖkœ(25) ax = by = cz †hLv‡b a ( b ( c.


[exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv]
K.
hw` p eq \s\up5(p\r(p)) = (p eq \r(p))p nq, Z‡e p Gi gvb wbY©q Ki|
2

L.
hw` ab = c2 nq, Z‡e cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y)  =  eq \f(2,z) 
4

M.
abc = 1 n‡j cÖgvY Ki †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3)  =  eq \f(3,xyz) 
4

25 bs cÖ‡kœi mgvavb
m„Rbkxj 5 bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(26) ƒ(x) =  eq \f(x ( 3,2x ( 1) ; x (  eq \f(1,2)  Ges g(x) = ln  eq \f(1 ( x,1 + x)  `yBwU dvskb|

 
[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]

K.
ƒ eq \b(\f(1,3))  Gi gvb wbY©q Ki|
2

L.
†`LvI †h, ƒ(x) GK-GK dvskb|
4

M.
g(x) Gi †Wv‡gb I †iÄ wbY©q Ki|
4

26 bs cÖ‡kœi mgvavb

eq \o((,K)  
†`Iqv Av‡Q, ƒ(x) =  eq \f(x ( 3,2x ( 1) 

( 
ƒ eq \b(\f(1,3))  = \f(1,3)  eq \f( ( 3,2. eq \f(1,3)  ( 1) 




=  eq \f(\f(1 ( 9,3),\f(2 ( 3,3)) 



=  eq \f(( 8,3) (  eq \f(3,( 1)  = 8 (Ans.)
eq \o((,L)  
†`Iqv Av‡Q, ƒ(x) =  eq \f(x ( 3,2x ( 1) 

ƒ(x) GK-GK dvskb n‡e hw` mKj a, b ( †Wvg ƒ Gi Rb¨ 


ƒ(a) = ƒ(b) n‡j a = b nq|


awi, ƒ(a) = ƒ(b)


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

ev,
2ab ( 6b ( a + 3 = 2ab ( b ( 6a + 3

ev,
6a ( a = 6b ( b

ev,
5a = 5b


(
a = b


(
ƒ(x) GK-GK dvskb|  (†`Lv‡bv n‡jv)

eq \o((,M) 
†`Iqv Av‡Q, g(x) = ln  eq \f(1 ( x,1 + x) 

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

(
 eq \f(1 ( x,1 + x) > 0 hw` (i) 1 ( x > 0 Ges 1 + x > 0 nq


A_ev, (ii) 1 ( x < 0 Ges 1 + x < 0 nq|


(i)
( x > ( 1 Ges x > ( 1



(  x < 1     Ges x > ( 1 


(
†Wv‡gb Dg  = {x : (1 < x} ( {x : x < 1}




= ((1, () ( (((, 1)




= ((1, 1)


(ii)  ( x < ( 1 Ges x < ( 1



(  x > 1       Ges x < ( 1 


(
†Wv‡gb Dg = {x : x < (1} ( {x : x > 1} = (

(
cÖ`Ë dvsk‡bi †Wv‡gb



Dg = (i) I (ii) Gi †¶‡Î cÖvß †Wv‡g‡bi ms‡hvM †mU



= ((1, 1) ( ( = ((1, 1) (Ans.)


awi, †iÄ : y = g(x) = ln  eq \f(1 ( x,1 + x) 

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

(
1 ( x = (1 + x)ey

(
1 ( x = ey + xey

(
1 ( ey = x(1 + ey)


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

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


( †iÄ, Rg = ( (Ans.)

eq \o((((,cÖkœ(27) `yB A¼wewkó GKwU msL¨v‡K AsKØ‡qi ¸Ydj Øviv fvM Ki‡j fvMdj 3 nq, msL¨vwUi mv‡_ 18 †hvM Ki‡j AsKØq ¯’vb wewbgq K‡i|
[Gg B GBP Avwid K‡jR, MvRxcyi]
K.
x I y Pj‡Ki mvnv‡h¨ mgxKiY †RvU MVb Ki| 
2

L.
msL¨vwU wbY©q Ki|
4

M.
hw`  eq \f(logk(1 + x),logkx)  = 2 nq, Z‡e †`LvI †h, x =  eq \f(1 + \r(5),2) 
4

27 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-5.5 Gi D`vniY-3 `ªóe¨| c„ôv- 102
eq \o((,L)
cvV¨eB‡qi Abykxjbx-5.5 Gi D`vniY-3 `ªóe¨| c„ôv- 102

eq \o((,M)
m„Rbkxj 14(L) bs mgvavb Abyiƒc| c„ôv-162
eq \o((((,cÖkœ(28) cÖ`Ë Z‡_¨i Av‡jv‡K wb‡Pi cÖkœ¸‡jvi DËi `vI :


A = xb + x(c + 1


B = xc + x(a + 1, C = xa + x(b + 1 


Ges D =  eq \f(logx (3 + a),logxa) 



[eªvþ›`x gva¨wgK evwjKv we`¨vjq, biwms`x]
K.
x eq \s\up5(x\r(x)) = (x eq \r(x))x n‡j x Gi gvb wbY©q Ki|
2

L.
a + b + c = 0 n‡j †`LvI †h, A(1 + B(1 + C(1 = 1
4

M.
D = 2 n‡j †`LvI †h, a =  eq \f(1 + \r(13),2) 
4

28 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-10 `ªóe¨| c„ôv- 184
eq \o((,L)
m„Rbkxj 12(M) bs mgvavb Abyiƒc| c„ôv-161
eq \o((,M)
†`Iqv Av‡Q, D =  eq \f(logx(3 + a),logxa) 

kZ©g‡Z, D = 2


ev, logx (3 + a) = 2logxa


ev, logx(3 + a) = logxa2

ev, 3 + a = a2
ev, a2 ( a ( 3 = 0

ev, a2 ( 2.a. eq \f(1,2)  +  eq \b(\f(1,2))2 (  eq \f(1,4)  ( 3 = 0

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

ev,  eq \b(a ( \f(1,2))2 =  eq \f(1 + 12,4) 
ev,  eq \b(a ( \f(1,2))2 =  eq \f(13,4) 
ev,  a (  eq \f(1,2)  = eq \r(\f(13,4))
[FYvÍK gvb eR©b K‡i|]
ev, a (  eq \f(1,2)  =  eq \f(\r(13),2) 
ev,  a =  eq \f(1,2)  +  eq \f(\r(13),2) 
( a =  eq \f(1 + \r(13),2) (cÖgvwYZ)
eq \o((((,cÖkœ(29) a = xyp(1, b = xyq(1, c = xyr(1 Ges ((x) = ln  eq \f(4 + x,4 ( x)
[gqgbwmsn wRjv ¯‹zj]
K.
(16)2x = 4x+1 n‡j, x = KZ?  
2

L.
cÖgvY Ki †h, (q ( r) logka +  (r ( p) logkb + (p ( q) logkc = 0
4

M.
((x) dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4

29 bs cÖ‡kœi mgvavb

m„Rbkxj 4 bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(30) P =  eq \f(xa,xb) , Q =  eq \f(xb,xc)  Ges R=  eq \f(xc,xa) 



[†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi]
K.
Q = 1 n‡j, †`LvI †h, b = c
2

L.
†`LvI †h, Pa + b ( c. Qb + c ( a.Rc + a ( b = 1
4

M.
cÖgvY Ki †h, 


(a2 + ab + b2) logkP + (b2 + bc + c2)logkQ + (c2 + ca + a2) logkR = 0
4

30 bs cÖ‡kœi mgvavb
m„Rbkxj 7 bs mgvavb `ªóe¨| c„ôv-159

eq \o((((,cÖkœ(31) (i) 1 + 2 + 4 + 8 + 16 + 32 + ........ GKwU Abš— ¸‡YvËi aviv|

(ii) 27P =  eq \f(9p+4,3)  GKwU mgxKiY| (iii) 2x ( 3y + 6 ( 0 GKwU AmgZvi mgxKiY|


[dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi]
K.
(i) bs avivwUi AmxgZK mgwó hw` _v‡K Z‡e Zv wbY©q Ki|
2

L.
a2 + b2 = Pab n‡j cÖgvY Ki †h, log eq \b(\f(a + b,3))  =  eq \f(1,2) (loga + logb)
4

M.
(iii) bs AmgZvi mgvavb †m‡Ui eY©bv `vI Ges MÖvd †ccv‡i wPwÎZ Ki|
4

31 bs cÖ‡kœi mgvavb
eq \o((,K)
avivwUi 1g c`, a = 1


mvaviY AbycvZ, r =  eq \f(2,1)  = 2


GLv‡b, |r| = |2| = 2 > 1


(
avivwUi AmxgZK mgwó bvB|
eq \o((,L)
†`Iqv Av‡Q, 27p =  eq \f(9p+4,3) 

ev,
(33)p =  eq \f((32)p + 4,3) 

ev,
33p = 32p + 8 ( 1

ev,
33p = 32p + 7

ev,
3p = 2p + 7


(
p = 7


†`Iqv Av‡Q, a2 + b2 = Pab


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)


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) (cÖgvwYZ)

eq \o((,M)
cÖ`Ë AmgZv, 2x ( 3y + 6 ( 0


cÖ_‡g, 2x ( 3y + 6 = 0 mgxKi‡Yi †jLwPÎ A¼b Kwi| mgxKiYwU †_‡K cvIqv hvq: 2x ( 3y + 6 = 0


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


G †jLwPÎw¯’Z K‡qKwU we›`yi ¯’vbv¼ :

	x
	0
	( 3
	3

	y
	2
	0
	4



¯’vbv¼vwqZ QK KvM‡R ¶z`ªZg e‡M©i evûi ˆ`N©¨‡K GKK a‡i 
(0, 2), (( 3, 0), (3, 4) we›`y¸‡jv ¯’vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kwi|



GLb g~jwe›`y (0, 0) †Z 2x ( 3y + 6 ivwki gvb 6, hv abvÍK| myZivs †jLwP‡Î †iLvwUi †h cv‡k¦© g~jwe›`y i‡q‡Q Zvi wecixZ cv‡ki mKj we›`yi Rb¨B 2x ( 3y + 6 < 0 mZ¨|


AZGe, 2x ( 3y + 6 ( 0 AmgZvi mgvavb †mU 2x ( 3y + 6 = 0 mgxKi‡Yi †jLwPÎw¯’Z mKj we›`yi Ges †jLwP‡Îi †h cv‡k g~jwe›`y Aew¯’Z Zvi wecixZ cv‡ki mKj we›`yi ¯’vbv¼ mgš^‡q MwVZ|


GB mgvavb †m‡Ui †jLwPÎ Dc‡ii wP‡Îi wPwýZ AskUzKz hvi g‡a¨ †jLwPÎ †iLvwUI Aš—fz©³|

	eq \o((((,cÖkœ(32)
	ax = by = cz Ges b2 = ac
	(i)

	
	a + b + c = 0
	(ii)

	
	 eq \f( \s\up2(x(y + z ( x)),logkx)  =  eq \f( \s\up2(y(z + x ( y)),logky) =  eq \f( \s\up2(z(x + y ( z)),logkz) 
	(iii)


 
[Mft j¨ve‡iUix nvB ¯‹zj, ivRkvnx]
K.
(i) n‡j cÖgvY Ki †h, x(1 + z(1 = 2y(1
2

L.
(ii) n‡j, \f(1,xb + x(c + 1)  eq \b(+  eq \f(1,xc + x‑a + 1)  +  eq \f(1,xa + x(b + 1) ) 
 Gi gvb wbY©q Ki|
4

M.
(iii) n‡j †`LvI †h, xyyx = yzzy = zxxz
4

32 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv- 184

eq \o((,L)
m„Rbkxj 12(M) bs mgvavb Abyiƒc| c„ôv-161
eq \o((,M)
awi,  eq \f( \s\up2(x(y + z ( x)),logkx) =  eq \f( \s\up2(y(z + x ( y)),logky) =  eq \f( \s\up2(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) 

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\up4(\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(33) (i) xeq \r(3,a) + y \r(3,b) + z \r(3,c) = 0

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


[ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx]
K.
p3 – y.q5y = p5 + y.q3y n‡j cÖgvY Ki, ylogkeq \b(\f(q,p)) = logkp 
2

L.
a ( 0 Ges x + y + z = 0 n‡j (i) bs n‡Z †`LvI eq \f(y,z) =  eq \f(\r(3,a) – \r(3,c),\r(3,b) – \r(3,a))
4

M.
(ii) n‡Z cÖgvY Ki †h, eq \f(1,p + 1) + \f(1,q + 1) + \f(1,r + 1) = 1
4

33 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, p3 – y q5y = p5 + y q3y

ev,
 eq \f(q5y,q3y) =  eq \f(p5+y,p3(y)   [Dfqc¶‡K p3(y.q3y Øviv fvM K‡i]


ev,
q5y ( 3y = p5 + y ( 3 + y

ev,
q2y = p2 + 2y


ev,
q2y = p2·p2y

ev,
 eq \f(q2y,p2y) = p2     [Dfq c¶‡K p2y Øviv fvM K‡i]


ev,
logk  eq \f(q2y,p2y) = logkp2  [Dfqc‡¶ logk wb‡q]

ev,
logk  eq \b(\f(q,p))2y = logkp2


ev,
2y logk  eq  \b(\f(q,p)) = 2 logkp


(
ylogk  eq  \b(\f(q,p)) = logkp  (cÖgvwYZ)
eq \o((,L)
†`Iqv Av‡Q, 



x + y + z = 0


(
y + z = – x ... ...(i)


Avevi, xeq \r(3,a) + yeq \r(3,b) + zeq \r(3,c) = 0


ev, y eq \r(3,b) + zeq \r(3,c) = – x eq \r(3,a)

ev, yeq \r(3,b) + zeq \r(3,c) = (y + z) eq \r(3,a) [(i) n‡Z gvb ewm‡q]


ev, yeq \r(3,b) + zeq \r(3,c) = yeq \r(3,a) + zeq \r(3,a)

ev, yeq \r(3,b) – yeq \r(3,a) = zeq \r(3,a) – zeq \r(3,c) 


ev, yeq \b(\r(3,b) – \r(3,a)) = zeq \b(\r(3,a) – \r(3,c))

( eq \f(y,z) = eq \f(\r(3,a) – \r(3,c),\r(3,b) – \r(3,a)) (†`Lv‡bv n‡jv)

eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-10 `ªóe¨| c„ôv-192
eq \o((((,cÖkœ(34) ax = by = cz †hLv‡b a ( b ( c
[bIMuv wRjv ¯‹zj, bIMuv]
K.
hw` P eq \s\up5(p\r(p)) = = (P eq \r(p) )p nq, Z‡e P Gi gvb wbY©q Ki|
2

L.
hw` ab = c2 nh, Z‡e cÖgvY Ki †h, x(1 + y(1 = 2z(1
4

M.
abc = 1 n‡j, cÖgvY Ki †h,  eq \f(1,x3)  +  eq \f(1,y3)  +  eq \f(1,z3)  =  eq \f(3,xyz) 
4

34 bs cÖ‡kœi mgvavb
m„Rbkxj 5 bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(35) a = xyp(1, b = xyq(1, c = xyr(1 Ges ƒ(x) = ln  eq \f(4 + x,4 ( x)  

[cvebv miKvwi evwjKv D”P we`¨vjq, cvebv]
K.
4x + 1 = 256 n‡j x Gi gvb KZ?
2

L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, 

(q ( r)logka + (r ( p)logkb + (p ( q)logkc = 0
4

M.
ƒ(x) dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|
4

35 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 4x + 1 = 256


ev,
(22)x + 1 = 28

ev,
22x + 2 = 28

ev,
2x + 2 = 8


ev,
2x = 6


(
x = 3 (Ans.)
eq \o((,L)
m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-158

eq \o((,M)
m„Rbkxj 4(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(36) (2x + 1)(1 + (2x + 1)(2 + (2x + 1)(3 + .......... GKwU Amxg aviv 

Ges  eq \f(logk(3 + a),logka)  = 2 GKwU mgxKiY|  


[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU]

K.
avivwUi mvaviY AbycvZ wbY©q Ki|
2

L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwU‡Z AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4

M.
mgxKiY n‡Z cÖgvY Ki: a =  eq \f(1 + \r(13),2) 
4

36 bs cÖ‡kœi mgvavb

eq \o((,K) 
cÖ`Ë aviv = (2x + 1)(1 + (2x + 1)(2 + (2x + 1)(3 + ...........




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


cÖ`Ë avivi 1g c`, a =  eq \f(1,2x + 1) 

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




=  eq \f(1,(2x + 1))  (Ans.)
eq \o((,L) 
Aa¨vq-7 Gi m„Rbkxj 8(M) bs mgvavb `ªóe¨| c„ôv-107

eq \o((,M) 
m„Rbkxj 28(M) bs mgvavb `ªóe¨| c„ôv-166
eq \o((((,cÖkœ(37) hw`  eq \r(x,a)  =  eq \r(y,b)  =  eq \r(z,c)  Ges g(x) =  eq \f(logkx,logk(1 + x))  nq Z‡e 

 [w`bvRcyi wRjv ¯‹zj, w`bvRcyi]
K.
22x ( 3.2x+2 = ( 32 n‡j, x Gi gvb KZ?
2

L.
abc = 1 n‡j, †`LvI †h, x + y + z = 0
4

M.
g(x) = 2(1 n‡j, cÖgvY Ki †h, x(1 =  eq \f(2,\r(5) + 1) 
4

37 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, 22x – 3.2x + 2 = – 32


ev,
(2x)2 – 3.22.2x = – 32    [( amn = (am)n Ges am + n = am.an]

ev,
(2x)2 – 12.2x + 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 –  4) (a – 8) = 0 


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


(
a = 4               (   a = 8 


GLb,

a = 4 n‡j,
Avevi, a = 8 n‡j,



2x = 4 
           2x = 8


ev,
2x = 22 
ev,
  2x = 23

(
x = 2 
 (
   x = 3


(
 wb‡Y©q mgvavb: x = 2, 3

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


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


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


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

†`Iqv Av‡Q,


abc = 1


ev,  kx ky kz = 1

ev,  kx + y + z = k0

( x + y + z = 0 (†`Lv‡bv n‡jv)

eq \o((,M)
m„Rbkxj 14(L) bs mgvavb `ªóe¨| c„ôv-162
eq \o((((,cÖkœ(38) (i) ƒ(x) =  eq \f(1,2x ( 3)   (ii) g(x) = ln  eq \f(4 + x,4 ( x)  Ges (iii) y = 2x. 


 [iscyi miKvwi evwjKv D”P we`¨vjq, iscyi]

K.
†Wvg ƒ wbY©q Ki|
2

L.
g(1(x) wbY©q Ki|
4

M.
(iii) Gi †jLwPÎ A¼b Ki|
4

38 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1,2x ( 3) 

ƒ(x) msÁvwqZ n‡e hw` 2x ( 3 ( 0 A_©vr x (  eq \f(3,2)  nq|


(
ƒ(x) Gi †Wv‡gb =  eq \b\bc\{(x ( ( : x ( \f(3,2))  (Ans.)
eq \o((,L)
awi, y = g(x) = ln  eq \f(4 + x,4 ( x)   ( g(1(y) = x ... ... ... ... (i)


ev,
y = ln  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(ey + 1) = 4(ey ( 1)


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

ev,
g(1(y) = 4  eq \f(ey ( 1,ey + 1)  [(i) bs Øviv]


(
g(1(x) = 4  eq \f(ex ( 1,ex + 1)  (Ans.)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.2 Gi Aby‡”Q`-9.7 Gi ƒ(x) = 2x Gi †jLwPÎ `ªóe¨| c„ôv- 194

eq \o((((,cÖkœ(39) a2 + 2 = 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(\f((2,3)) †hLv‡b a ( 0 Ges logkx =  eq \f(logk(1 + x),2)  n‡j( 

 
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi]
K.
logmp = 3 Ges log12m8p = 2 n‡j m Gi gvb wbY©q Ki|
2

L.
cÖgvY Ki †h, 3a3 + 9a ( 8 = 0
4

M.
(2x ( 1)2 = 5 DÏxc‡Ki Av‡jv‡K mgxKiYwUi mZ¨Zv hvPvB Ki|
4

39 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, logmp = 3


ev,
m3 = p


Ges log12m8p = 2


ev,
(12m)2 = 8p


ev,
p =  eq \f(144m2,8) 

(
m3 =  eq \f(144m2,8) 

ev,
m3 = 18m2

(
m = 18   [( m ( 0] (Ans.)
eq \o((,L)
m„Rbkxj 3(L) bs mgvavb Abyiƒc| c„ôv-157
eq \o((,M)
†`Iqv Av‡Q, logkx =  eq \f(logk (1 + x),2)

ev,
2 logkx = logk (1 + x)


ev,
logkx2 = logk (1 + x)


ev,
x2 = 1 + x


ev,
x2 ( x ( 1 = 0


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


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


ev,
(2x ( 1)2 ( 5 = 0


(
(2x ( 1)2 = 5  (mZ¨Zv hvPvB Kiv n‡jv)

eq \o((((,cÖkœ(40) A = x eq \r(3,a)  + y eq \r(3,b)  + z eq \r(3,c) , B = a5 + x.b3x 

 [cywjk jvBb&m ¯‹zj GÛ K‡jR, iscyi]
K.
9x = (27)y n‡j  eq \f(x,y)  Gi gvb KZ?
2

L.
A = 0 n‡j Ges a2 = bc nq Z‡e †`LvI †h, ax3 + by3 + cz3 = 3axyz|
4

M.
B = a3(x.b5x nq Z‡e †`LvI †h, x logk  eq \b(\f(b,a))  = logka
4

40 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, 9x = (27)y


ev, 
(32)x = (33)y

ev, 
32x = 33y

ev, 
2x = 3y


( 
 eq \f(x,y) =  eq \f(3,2)   (Ans.)
eq \o((,L)
†`Iqv Av‡Q, 
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[((x +y)3 = x3 +y3 + 3xy (x+y)] 


ev, ax3 = – by3 – cz3 – 3yz
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ev, ax3 + by3 +cz3 = 3xyz
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[ ( a2 = bc ]

ev, ax3 + by3 +cz3 = 3xyz
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( ax3 + by3 +cz3 = 3axyz  (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 33(K) bs mgvavb `ªóe¨| c„ôv-168
eq \o((((,cÖkœ(41) p2 + 2 = 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(( \f(2,3))  Ges a3(x.b5x = a5+x.b3x  


[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix]

K.
p Gi gvb KZ?
2

L.
†`LvI †h, 3p3 + 9p ( 8 = 0
4

M.
cÖgvY Ki †h, x logk eq \b(\f(b,a))  = logka
4

41 bs cÖ‡kœi mgvavb

eq \o((,K) †`Iqv Av‡Q,  p2 +2 = 
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p2 = 
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p2 = 
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(\f(1,3)) eq \b\bc\[(( 3. 3 eq \s\up9((\f(1,3)) = 30 = 1) 

ev,
p2 = 
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[Dfq c‡¶ eM©g~j K‡i Ges 

 †h‡nZz p ( 0  †h‡nZy abvÍK gvb wb‡q]

( p =
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eq \o((,L) ÔKÕ †_‡K cvB,


p =
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[ Dfq c¶‡K Nb K‡i ]

ev,
p3 = 
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[( (p – b)3 = p3 – b3 – 3pb (p – b)]

ev,
p3 = 3 – 3– 1 – 3 . 30.p 
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ev, 
p3 = 3 –  eq \f(1,3)  – 3p 


ev,
p3 + 3p =  eq \f(8,3) 

ev, 
3p3 + 9p = 8  


( 
3p3 + 9p – 8 = 0  (†`Lv‡bv n‡jv)

eq \o((,M) 
m„Rbkxj 33(K) bs mgvavb `ªóe¨| c„ôv-168
eq \o((((,cÖkœ(42) (i) hw` log8B2 + 4 = log24B2 nq Ges (ii) y = ( 3x GKwU dvskb|  
[ˆmq`cyi miKvwi KvwiMwi K‡jR, bxjdvgvix]

K.
m~PK dvskb e¨vL¨v Ki|
2

L.
B Gi gvb wbY©q Ki|
4

M.
dvskbwU m~PK dvskb wK-bv, Zv †jLwP‡Îi mvnv‡h¨ wbY©q Ki|
4

42 bs cÖ‡kœi mgvavb

eq \o((,K)
m~PK dvskb : ƒ(x) = ax AvK…wZi †h †Kvb dvskb‡K (†hLv‡b, a > 0 Ges a ( 1) m~PK dvskb e‡j| †hgb, y = 2x, 10x, xx, ex BZ¨vw` m~PK dvskb|


m~PK dvskb ƒ(x) = ax Gi †Wv‡gb (( (, () Ges †iÄ = (0, ()
eq \o((,L) 
g‡b Kwi, log8B2 = p


ev,
B2 = 8p

(
B2 = 23p ... ... ... ... (i)


Avevi, log24B2 = q


ev,
log2(2B)2 = q

ev,
(2B)2 = 2q

ev,
B2 =  eq \f(2q,22) 

(
B2 = 2q(2 ... ... ... ... (ii)


(i) I (ii) bs n‡Z cvB, 23p = 2q(2

ev,
3p = q ( 2


(
3p ( q + 2 = 0 ... ... ... ... (iii)


GLb, log8B2 + 4 = log24B2

ev,
p + 4 = q


(
p ( q + 4 = 0 ... ... ... ... (iv)


(iii) I (iv) bs mgvavb K‡i cvB,


p = 1, q = 5


GLb, p = 1, (i) bs G ewm‡q cvB,



B2 = 23(1

ev,
B2 = 8


(
B =  eq \r(8)  = 2 eq \r(2) (Ans.)
eq \o((,M)
y = ( 3x mgxKiYwUi †¶‡Î x Gi wewfbœ gv‡bi Rb¨ y Gi wewfbœ gvb¸‡jvi ZvwjKv cÖ¯‘Z Kwi|

	x
	1
	0
	2
	( 1
	( 4

	y = ( 3x
	( 3
	( 1
	( 9
	(  eq \f(1,3) 
	(  eq \f(1,81) 



QK KvM‡R (x, y) Gi gvb¸‡jv ¯’vcb K‡i wb‡Pi †jLwPÎwU cvIqv hvq|



wP‡Î j¶ Kwi : (i) x FYvÍK Ges |x| h‡_ó eo n‡j y Gi gvb k~‡b¨i KvQvKvwQ nq hw`I k~b¨ nq bv A_©vr x ( ( ( n‡j y ( 0| y Gi gvb me©`vB x A‡¶i wb‡P Ae¯’vb K‡i|


(ii) x abvÍK n‡j y Gi gvb me©`v FYvÍK nq| G‡¶‡Î y Gi gvb x A‡¶i wb‡P hvq| KviY y = ( 3x| wKš‘ y = 3x dvskb, y = ( 3x dvsk‡bi x A‡¶i mv‡c‡¶ cÖwZmg dvskb| †h‡nZz y = 3x dvskb m~PKxq dvskb| ZvB y = ( 3x dvskbI m~PKxq dvskb|

eq \o((((,cÖkœ(43) p = a2 ( 3 eq \s\up7(\f(2,3)) ( 3 eq \s\up7(( \f(2,3)) + 2 Ges ƒ(x) = loge  eq \f(4 + x,4 ( x) | 
 
[Kzwgj­v wRjv ¯‹zj, Kzwgj­v]

K.
(16)x = (64)y n‡j  eq \f(x,y)  Gi gvb †ei Ki|
2

L.
p = 0 n‡j cÖgvY Ki †h, 3a3 + 9a = 8
4

M.
ƒ(x) Gi †Wv‡gb †iÄ wbY©q Ki|
4

43 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, (16)x = (64)y

ev,
(42)x = (43)y


ev,
42x = 43y


ev,
2x = 3y


(
 eq \f(x,y)  =  eq \f(3,2)  (Ans.)
eq \o((,L)
m„Rbkxj 3(L) bs mgvavb `ªóe¨| c„ôv-157
eq \o((,M)
m„Rbkxj 4(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(44) p2 + 2 = 3eq \s\up6(\f(2,3)) + 3eq \s\up6(– \f(2,3)) Ges a3 –x. b5x = a5 + x. b3x


[Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgj­v]
K.
p Gi gvb KZ? 
2

L.
†`LvI †h, 3p3 + 9p – 8 = 0
4

M.
cÖgvY Ki †h, xlogkeq \b(\f(b,a)) = logka
4

44 bs cÖ‡kœi mgvavb

m„Rbkxj 41 bs mgvavb `ªóe¨| c„ôv-170
eq \o((((,cÖkœ(45) P = xa(b, Q = xb(c, R = xc(a  
[Avj-Avwgb GKv‡Wwg ¯‹zj GÛ K‡jR, Puv`cyi]

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.
†`LvI †h, (c + a)log (PQ) + (a + b)log (QR) + (b + c) log (PR) = 0
4

45 bs cÖ‡kœi mgvavb


m„Rbkxj 1 bs mgvavb `ªóe¨| c„ôv-157

eq \o((((,cÖkœ(46) A = P2 – 3eq \s\up6(\f(2,3)) – 3eq \s\up6(– \f(2,3)) + 2 Ges ((x) = ln(1 + x); x ( 0


[†dbx miKvix cvBjU D”P we`¨vjq, †dbx]
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.
((x) Gi eY©bvmn †jLwPÎ A¼b Ki| 
4

46 bs cÖ‡kœi mgvavb


m„Rbkxj 3bs mgvavb `ªóe¨| c„ôv-157

eq \o((((,cÖkœ(47) (i) x2 + 2 = 3eq \s\up6(\f(2,3)) + 3eq \s\up6(\f(– 2,   3))
[j²xcyi Av`k© mvgv` miKvix D”P we`¨vjq, j²xcyi]
(ii) eq \f(logp,y – z) = eq \f(logq,z – x) = eq \f(logr,x – y)

K.
\f(1,a))eq \b\bc\{(\b(x) \s\up6(\f(a2 – b2,a – b)))
 eq \s\up6(\f(a,a + b)) Gi gvb KZ? 
2

L.
(i) bs n‡Z †`LvI †h, 3x3 + 9x = 8
4

M.
(ii) bs n‡Z †`LvI †h, pxqyrz = 1
4

47 bs cÖ‡kœi mgvavb

eq \o((,K) \f(1,a)) eq \b\bc\{(\b(x) eq \s\up8(\f(a2 ( b2,a ( b)))
 eq \s\up8(\f(a,a + b))  = \f(1,a)) eq \b(x)
 eq \s\up7(\f(a2 ( b2,a ( b) ( \f(a,a + b)) [( (ap)q = apq]


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

= x1 = x (Ans.)
eq \o((,L) 
m„Rbkxj 41(L) bs mgvavb Abyiƒc| c„ôv-170
eq \o((,M) 
awi,  eq \f(logp,y – z) =  eq \f(logq,z – x) =  eq \f(logr,x – y) = m 


( logp = m(y –  z) 


ev, xlogp = mx(y – z) [Dfqc¶‡K x Øviv ¸Y K‡i] 


( logpx = m(xy – xz)............(i) 


Avevi, logq = m(z – x) 


ev, ylogq = my(z – x) [Dfqc¶‡K y Øviv ¸Y K‡i] 


( logqy = m(zy – xy) ................(ii) 


Ges logr = m(x – y) 


ev, zlogr = mz(x – y) [Dfqc¶‡K z Øviv ¸Y K‡i] 


(logrz = m(zx – yz) ..........(iii) 


(i) bs + (ii) bs + (iii) bs K‡i cvB, 


logpx + logqy + logrz = m(xy – zx + zy – xy + zx – yz) 


ev, logpx.qy.rz = m  0 


ev, logpxqyrz = 0 


ev, logpxqyrz = log1 

( pxqyrz = 1 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(48) ax = by = cz †hLv‡b, a ( b ( c.  
[†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx]
K.
b = z Ges c = y n‡j †`LvI †h,  eq \b(\f(y,z)) eq \s\up7(\f(y,z)) = y eq \s\up7(\f(y,z) ( 1) 
2

L.
abc = 1 n‡j DwÏc‡Ki Av‡jv‡K †`LvI †h,  eq \f(1,x)  +  eq \f(1,y)  +  eq \f(1,z)  = 0
4

M.
a, b Ges c µwgK mgvbycvZx n‡j DwÏc‡Ki Av‡jv‡K cÖgvY Ki †h,


 eq \f(1,x)  +  eq \f(1,z)  =  eq \f(2,y) 
4

48 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, ax = by = cz  Ges b = z I c = y


myZivs, zy = yZ ( z = y eq \s\up7(\f(z,y)) 

evgc¶ =  eq \b(\f(y,z)) eq \s\up7(\f(y,z)) 



= \f(z,y))  eq \b(\f(y,y))
 eq \s\up7(\f(y,z))  = \f(y,z))  eq \f(y,y eq \s\up7(\f(z,y) . \f(y,z)) ) 
= \f(y,z))  eq \f(y,y1) 
= y eq \s\up7(\f(y,z) ( 1) 



= Wvbc¶


 (
 eq \b(\f(y,z)) eq \s\up7(\f(y,z)) = y eq \s\up7(\f(y,z) ( 1)  (†`Lv‡bv n‡jv)
eq \o((,L)
awi, ax = by = cz = k


(
ax = k


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

Abyiƒcfv‡e, b = k eq \s\up7(\f(1,y))  Ges c = k eq \s\up7(\f(1,z)) 

GLb, 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

(
 eq \f(1,x)  +  eq \f(1,y)  +  eq \f(1,z)  = 0 (†`Lv‡bv n‡jv)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-184

eq \o((((,cÖkœ(49) ax = by = cz †hLv‡b a ( b ( c Ges 92p = 3p + 1.

[B¯úvnvwb cvewjK ¯‹zj I K‡jR, PÆMÖvg]

K.
p Gi gvb wbY©q Ki| 
2

L.
hw` x = 2 Ges y = 3 nq, Z‡e †`LvI †h,  eq \b(\f(a,b)) eq \s\up5(\f(3,2)) +  eq \b(\f(b,a)) eq \s\up5(\f(2,3)) =  eq \r(a) +  eq \f(1,\r(3,b)).
4

M.
abc = 1 n‡j, †`LvI †h,  eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0 Ges x(3 + y(3 + z(3 = 3(xyz)(1.
4

49 bs cÖ‡kœi mgvavb

eq \o((,K) †`Iqv Av‡Q, 92p = 3p + 1

ev, (32)2p = 3p + 1

ev, 34p = 3p + 1

ev, 4p = p + 1


ev, 3p = 1


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

eq \o((,L) †`Iqv Av‡Q, ax = by

x = 2 Ges y = 3 n‡j, a2 = b3
AZ:ci m„Rbkxj 6(L) Gi mgvavb `ªóe¨| c„ôv-159

eq \o((,M) m„Rbkxj 5(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(50) a, b, c ( R, x, y, z ( Q Ges

i. ax = by = cz ii. ax = b, by = c, cz = a 

 [PÆMÖvg wmwU K‡c©v‡ikb Avš—t we`¨vjq, PÆMÖvg]

K.
ii. bs n‡Z †`LvI †h, xyz = 1
2

L.
a, b, c µwgK mgvbycvZx n‡j (i) bs n‡Z cÖgvY Ki †h, x(1 + z(1 = 2y(1
4

M.
(i) bs n‡Z †`LvI †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz), hLb abc = 1
4

50 bs cÖ‡kœi mgvavb

eq \o((,K)
(ii) bs G †`Iqv Av‡Q,


ax = b, by = c, cz = a


GLv‡b, cz = a


ev, (by)z = a


ev, byz = a


ev, (ax)yz = a


ev, axyz = a1

( xyz = 1 (†`Lv‡bv n‡jv)

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-184
eq \o((,M)
m„Rbkxj 5(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(51) P = eq \f(xa,xb) , Q = eq \f(xb,xc) Ges R = eq \f(xc,xa)
[AvMÖvev` miKvix K‡jvbx D”P we`¨vjq, PÆMÖvg]
K.
P = 1 n‡j cÖgvY Ki †h, a = b 
2

L.
†`LvI †h, Pa + b – c. Qb + c – a. Rc + a – b = 1
4

M.
cÖgvY Ki †h,


(a2 + ab + b2) logK P + (b2 + bc + c2)logK Q + (c2 + ca + a2)logK R = 0 
4

51 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, P = eq \f(xa,xb)

ev, P = xa – b

ev, 1 = xa – b [( P = 1]


ev, x0 = xa – b


ev, a – b = 0


( a = b (cÖgvwYZ)
eq \o((,L)
m„Rbkxj 7(L) bs mgvavb `ªóe¨| c„ôv-159
eq \o((,M)
m„Rbkxj 7(M) bs mgvavb `ªóe¨| c„ôv-159
eq \o((((,cÖkœ(52) A = ax – y, B = ay – z, C = az – x
[PÆMÖvg miKvix D”P we`¨vjq, PÆMÖvg]
K.
cÖgvY Ki †h, ABC = 1 
2

L.
cÖgvY Ki †h, eq \f(1,1 + B + A– 1) + eq \f(1,1 + C + B– 1) + eq \f(1,1 + A + C– 1) = 1|
4

M.
†`LvI †h, (x – y) logkeq \b(\f(A,B)) + (y – z)logkeq \b(\f(B,C)) + (z – x)logkeq \b(\f(C,A))

= eq \f(3,2)[(x – y)2logk a + (y – z)2logka + (z – x)2logka]
4

52 bs cÖ‡kœi mgvavb

eq \o((,K)
evgc¶ = ABC




= ax – y. ay – z. az – x



= ax – y + y – z + z – x




= a0 



= 1




= Wvbc¶


( ABC = 1 (cÖgvwYZ)
eq \o((,L)
m„Rbkxj 1(L) bs mgvavb Abyiƒc| c„ôv-157
eq \o((,M)
evgc¶ = (x – y)logkeq \b(\f(A,B)) + (y – z)logkeq \b(\f(B,C)) + (z – x)logkeq \b(\f(C,A))

= (x – y)logk eq \f(ax – y,ay – z) + (y – z) logk eq \f(ay – z,az – x) + (z – x)logk eq \f(az – x,ax – y)

= (x – y)logkax – 2y + z + (y – z)logkay – 2z + x + (z – x)logk az ( 2x + y


= logka(x – y)(x – 2y + z) + logka(y – z)(y – 2z + x) + logka(z – x)(z – 2x + y)

= logkax2 – 2xy + xz – xy  + 2y2 – yz. ay2 – 2yz + xy – yz + 2z2– xz. az2 – 2zx + yz – xz + 2x2 – xy


= logkax2 + 2y2 – 3xy + xz – yz + y2 + 2z2 – 3yz + xy – xz + z2 – 3zx + 2x2 + yz – xy


= logka3x2 + 3y2 + 3z2 – 3xy – 3yz – 3zx

= eq \f(3,2) logka2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx


= eq \f(3,2) logka(x – y)2 + (y – z)2 + (z – x)2

= eq \f(3,2) eq \b\bc\[(logka(x – y)2 + logka(y – z)2 + logka(z – x)2)
 


= eq \f(3,2) eq \b\bc\[((x – y)2 logka + (y – z)2logka + (z – x)2logka)

= Wvbc¶


( (x – y) logkeq \b(\f(A,B)) + (y – z)logkeq \b(\f(B,C)) + (z – x)logkeq \b(\f(C,A))

= eq \f(3,2) [(x – y)2logka + (y – z)2logka + (z – x)2logka] (†`Lv‡bv n‡jv)

eq \o((((,cÖkœ(53)  a2 + 2 = 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f((2,3)) Ges ((x) = y = ln  eq \f(2 + x,2 ( x)

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU] 
K.
a Gi gvb wbY©q Ki|
2

L.
cÖgvY Ki †h, 3a3 + 9a = 8
4

M.
((x)-Gi †Wv‡gb Ges †iÄ wbY©q Ki|
4

53 bs cÖ‡kœi mgvavb
eq \o((,K) m„Rbkxj 41(K) bs mgvavb `ªóe¨| c„ôv-170

eq \o((,L) m„Rbkxj 41(L) bs mgvavb `ªóe¨| c„ôv-170
eq \o((,M) 
awi,
y = ((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



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




= (( 2, 2) ( (  = ((2, 2)


†iÄ:  y = ((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)


ev,
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 R( = (

Ans. †Wv‡gb D( = (( 2, 2)  Ges †iÄ R( = (
eq \o((((,cÖkœ(54) A = p2 ( 3 eq \s\up7(\f(2,3)) ( 3 eq \s\up7(( \f(2,3)) + 2 Ges ƒ(x) = ln(1 + x); x ( 0.  


[wm‡jU miKvwi cvBjU D”P we`¨vjq, wm‡jU]

K.
(25)x = (125)y n‡j x t y = KZ wbY©q Ki|
2

L.
A = 0 n‡j †`LvI †h, 3p3 + 9p = 8|
4

M.
ƒ(x) Gi eY©bvmn †jLwPÎ AuvK|
4

54 bs cÖ‡kœi mgvavb

m„Rbkxj 3 bs mgvavb `ªóe¨| c„ôv-157
eq \o(((((,cÖkœ(55) ((x) = 2x
[miKvwi Rywejx D”P we`¨vjq, mybvgMÄ]
K.
cÖ`Ë dvskbwUi †Wv‡gb Ges †iÄ wbY©q Ki| 
2

L.
dvskbwUi †jLwPÎ A¼b Ki Ges ˆewkó¨¸wj wjL|
4

M.
cÖ`Ë dvskbwUi wecixZ dvskb wbY©q K‡i GwU GK GK wKbv Zv wba©viY Ki Ges wecixZ dvskbwUi †jLwPÎ AuvK|
4

55 bs cÖ‡kœi mgvavb

eq \o((,K) †`Iqv Av‡Q y = 2x
awi, y = ((x) = 2x 

x Gi FYvÍK †h‡Kv‡bv gv‡bi Rb¨ ((x) Gi gvb †Kv‡bv mgq 0 (k~‡b¨i) LyeB KvQvKvwQ †cŠQvq| wKš—y k~b¨ (0) nq bv A_©vr,

x ( – (, y ( 0

GKBfv‡e, x Gi †h‡Kv‡bv abvÍK gv‡bi Rb¨ y Gi gvb µgvš^‡q Wvbw`‡K (Dc‡ii) e„w× †c‡Z _vK‡e| A_©vr

 ( w`‡K avweZ nq| A_©vr x ( (, y ( (
myZivs †Wv‡gb (D) = (–(, () Ges †iÄ (R) = (0, ()  (Ans.)
eq \o((,L) awi, f(x) = 2x
cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ x Gi K‡qKwU gv‡bi Rb¨ y Gi gvb wb‡æi Q‡K †`Lv‡bv n‡jv|

	x
	–3
	–2
	–1
	0
	1
	2

	y
	 eq \f(1,8) 
	 eq \f(1,4) 
	 eq \f(1,2) 
	1
	2
	4


QK KvM‡R gvb¸‡jv ¯’vcb Ki‡j wbæiƒc †jLwPÎ cvIqv hvqÑ


†jLwPÎwUi ˆewkó¨:

(i) 
†jLwPÎwU (0, 1) we›`yMvgx|

(ii) 
x Gi †h‡Kv‡bv gv‡bi Rb¨ y abvÍK|

(iii) 
†jLwPÎwU µgea©gvb|

(iv) 
x Gi gvb n«vm cvIqvi mv‡_ mv‡_ †jLwU x-A‡¶i wbKeZ©x nq|

(v) 
†jLwPÎwU Awew”Qbœ|

eq \o((,M) †`Iqv Av‡Q, 


  y = 2x 

g‡b Kwi, ((1(x) = a

ev, x = ((a) ev, x = 2a ev, log2x = a


( (-1(x) = log2x
g‡b Kwi, x1 ( (, x2 ( (
                ( –1(x1) = ( –1(x2)


ev, log2x1 = log2x2
( x1 = x2 

myZivs wecixZ dvskbwU GK-GK| (Ans.)

y = log2x †jLwPÎ A¼b:

†h‡nZy log2x n‡jv y = 2x Gi wecixZ dvskb| y = x †iLv mv‡c¶ m~PK dvsk‡bi cÖwZdjb jMvwi`wgK dvskb wbY©q Kiv n‡q‡Q hv y = x †iLvi mv‡c‡¶ m`„k|

GLv‡b †Wv‡gb (D) = (0, () Ges †iÄ (R) = (( (, ()

eq \o(((((,cÖkœ(56) ax = by = cz, †hLv‡b a ≠ b ≠ c.



[weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi]
K.
hw` P eq \s\up6(p\r(p)) = (p eq \r(p))p nq, Z‡e p Gi gvb wbY©q Ki|
2

L.
hw` ab = c2 nq, Z‡e cÖgvY Ki †h,  eq \f(1,x) +  eq \f(1,y) =  eq \f(2,z). 
4

M.
abc = 1 n‡j, cÖgvY Ki †h,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz).
4
56 bs cÖ‡kœi mgvavb


m„Rbkxj 5 bs cÖ‡kœi mgvavb `ªóe¨| c„ôv-158

eq \o(((((,cÖkœ(57) A = abz – 1, B = abx – 1, C = aby – 1, †hLv‡b a > 0, b > 0 

Ges x ( y ( z. 
[gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi]
K.
logeq \s\do4(\r(3))(2x + 3) = 2 n‡j, x Gi gvb wbY©q Ki| 
2

L.
logkAx – y + logkBy – z + logkCz – x Gi gvb wbY©q Ki| 
4

M.
ABC = eq \f(a3,b3) n‡j, cÖgvY Ki †h, x3 + y3 + z3 = 3xyz|
4

57 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, logeq \s\do4(\r(3))(2x + 3) = 2


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

ev, 2x + 3 = 3


( x = 0 (Ans.)
eq \o((,L)
logkAx ( y + logk​By ( z + logkCz ( x 

=
logk(abz ( 1)x ( y + logk(abx ( 1)y ( z + logk(aby ( 1)z ( x 

=
logkax ( y + logk​bzx ( zy ( x + y + logkay ( z + logkbxy ( zx ( y + z 







+ logkaz ( x + logkbzy ( xy ( z + x 

=
logkax ( y + logkay ( z + logkaz ( x + logkbzx ( zy ( x + y 






+ logkbxy ( zx ( y + z + logkbzy ( xy ( z + x
=
logk (ax ( y.ay ( z.az ( x) + logk(bzx ( zy ( x + y. bxy ( zx ( y + z. bzy ( xy ( z + x)
=
logkax ( y + y ( z + z ( x + logkbzx ( zy ( x + y + xy ( zx ( y + z + zy ( xy ( z + x 

=
logka0 + logkb0 

=
logk1 + logk1 

=
0 + 0 = 0 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, ABC = eq \f(a3,b3)

ev, abz – 1. abx – 1. aby – 1 = eq \f(a3,b3)



ev, a3bz – 1 + x – 1 + y – 1 = a3b– 3

ev, bx + y + z – 3 = b– 3

ev, x + y + z – 3 = – 3


ev, x + y = – z


ev, (x + y)3 = (– z)3

ev, x3 + y3 + 3xy(x + y) = – z3

ev, x3 + y3 + z3 + 3xy(– z) = 0 [( x + y = – z]


( x3 + y3 + z3 = 3xyz (cÖgvwYZ)
eq \o(((((,cÖkœ(58) GKwU ¸‡YvËi avivi a = eq \f(1,5y + 2) = r Ges F(x) = ln eq \f(3 + x,3 –x)

[ewikvj wRjv ¯‹zj, ewikvj]
K.
y = 1 n‡j avivwUi 5g c` KZ? 
2

L.
Amxg ¸‡YvËi avivwU MVb Ki| y Gi Dci cÖ‡hvR¨ kZ©mn avivwUi AmxgZK mgwó wbY©q Ki| 
4

M.
F(x) Gi †Wv‡gb I †iÄ wbY©q Ki| 
4

58 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, a = eq \f(1,5y + 2) = r


y = 1 n‡j cvB, a = eq \f(1,5.1 + 2) = r




( a = eq \f(1,7) = r


( avivwUi 5g c` = ar5 – 1 = ar4



= eq \f(1,7).eq \b(\f(1,7))4



= eq \f(1,75) (Ans.)


eq \o((,L)
Amxg ¸‡YvËi avivwU, 



a + ar + ar2 + ar3 +  .......


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


( eq \f(1,5y + 2) + eq \f(1,(5y + 2)2) + eq \f(1,(5y + 2)3) + ......


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


A_©vr eq \b\bc\|(\f(1,5y + 2)) < 1


ev, |5y + 2| > 1


ev, – 1 > 5y + 2 >1


ev, – 1 – 2 > 5y > 1 – 2


ev, – 3 > 5y > – 1


( eq \f(– 3, 5) > y > eq \f(– 1,   5)

( avivwUi AmxgZK mgwó _vK‡e hw` y < eq \f(– 3,  5) A_ev



y > – eq \f(1,5) nq| (Ans.)



AmxgZK mgwó = eq \f(a,1 – r)



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



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



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



= eq \f(1,5y + 1) (Ans.)


eq \o((,M)
awi, y = F(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 : (3 < x } ( {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



D(
= (i) I (ii) G †¶‡Î cÖvß †Wv‡g‡bi ms‡hvM




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


†iÄ :  eq y = F(x) = (n \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 RF = (

Ans. †Wv‡gb DF = (( 3, 3)



Ges †iÄ RF = (
eq \o(((((,cÖkœ(59) eq \r(\s\up4(\f(1,3)),x) = eq \r(\s\up4(\f(1,5)),y) Ges ((x) = ln eq \f(6 + x,6 – x)



[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj]
K.

eq \f(a + \r(a) b,a – b2) – eq \f(b,\r(a) – b) †K mijxKiY Ki| 
2

L.
†`LvI †h, eq \b(\f(x,y))\s\up6(\f(5,3)) + eq \b(\f(y,x))\s\up6(\f(3,5)) = xeq \s\up5(\f(2,3)) + yeq \s\up5(\f(– 2,  5))
4

M.
((x) Gi †Wv‡gb I †iÄ wbY©q Ki| 
4

59 bs cÖ‡kœi mgvavb

eq \o((,K)
eq \f(a + \r(a)b,a – b2) – eq \f(b,\r(a) – b)

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

= eq \f(\r(a)(a – b2) – b(a – b2),(a – b2)(\r(a) – b))

= eq \f((a – b2) (\r(a) – b),(a – b2)(\r(a) – b))

= 1 (Ans.)

eq \o((,L)
†`Iqv Av‡Q, eq \r(\s\up4(\f(1,3)),x) = eq \r(\s\up4(\f(1,5)),y)

( x3 = y5

evgc¶ = eq \b(\f(x,y))\s\up6(\f(5,3)) + eq \b(\f(y,x))\s\up6(\f(3,5))


= eq \b(\f(x5,y5))\s\up6(\f(1,3)) + eq \b(\f(y3,x3))\s\up6(\f(1,5))


= eq \b(\f(x5,x3))\s\up6(\f(1,3)) + eq \b(\f(y3,y5))\s\up6(\f(1,5))


= eq \b(x2)\s\up6(\f(1,3)) + (y– 2)eq \s\up6(\f(1,5))


= xeq \s\up6(\f(2,3)) + yeq \s\up6(\f(– 2,5))


= Wvbc¶


(eq \b(\f(x,y))\s\up6(\f(5,3)) + eq \b(\f(y,x))\s\up6(\f(3,5)) = xeq \s\up6(\f(2,3)) + yeq \s\up6(\f(– 2,5)) (†`Lv‡bv n‡jv)  
    

eq \o((,M)
awi,  eq y = ((x) = (n \f(6 + x,6 ( x) 
†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

(  eq \f(6 + x,6 ( x) > 0  hw` (i) 6 + x > 0  Ges 6 ( x > 0 nq

A_ev (ii) 6 + x < 0 Ges 6 ( x < 0 nq|

(i) bs n‡Z cvB, x > ( 6 Ges (x > ( 6


ev,
x > ( 6 Ges x < 6

( †Wv‡gb
= {x : – 6 < x} Ges  (x : x < 6}


= ((6, () ( (( (, 6) = ( (6, 6)

(ii) bs n‡Z cvB, x < ( 6 Ges  (x < ( 6


ev,
x < ( 6 Ges x > 6

( †Wv‡gb
= {x : x < (6} ( (x : x > 6} = (
( cÖ`Ë dvsk‡bi †Wv‡gb

D( = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ((6, 6) ( ( = ((6, 6)

awi,  eq y = ((x) =  (n \f(6 + x,6 ( x) 

ev,
ey =  eq \f(6 + x,6 ( x) 

ev,
6 + x = 6ey ( xey

ev,
x(1 + ey) = 6(ey ( 1)


ev,
x =  eq \f(6(ey ( 1),ey + 1)

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


( cÖ`Ë dvs‡k‡bi †iÄ  R( = (

Ans. †Wv‡gb D( = (–6, 6) Ges †iÄ R( = (
eq \o(((((,cÖkœ(60) g(x) = 5x Ges ƒ(x) =  eq \f(b + x,b ( x) , b > 0 Ges c~Y©msL¨v|

  
[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvwV]

K.
x eq \s\up5(x \r(x)) = (x eq \r(x))x n‡j x = KZ?
2

L.
ƒ(x) dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|
4

M.
g(x) dvskbwUi wecixZ dvskb wbY©q Ki I GwU GK(GK wKbv wba©viY Ki Ges wecixZ dvskbwUi †jLwPÎ A¼b Ki|
4

60 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-10 `ªóe¨| c„ôv- 184

eq \o((,L) 
†`Iqv Av‡Q, ƒ(x) =  eq \f(b + x,b ( x) , b > 0


GLv‡b, ƒ(x) msÁvwqZ n‡e hw` b ( x ( 0


A_©vr x ( b nq|


(
†Wv‡gb ƒ(x) = ( ( {b} (Ans.)

awi, y = ƒ(x) =  eq \f(b + x,b ( x) 

(
x = ƒ(1(y)


GLb, y =  eq \f(b + x,b ( x) 

ev,
by ( xy = b + x

ev,
x + xy = by ( b

ev,
x(1 + y) = b(y ( 1)


(
x =  eq \f(b(y ( 1),y + 1)  = ƒ(1(y)


GLv‡b, y = ( 1 emv‡j ƒ(1(y) AmsÁvwqZ nq|


(
†iÄ ƒ(x) = ( ( {(1} (Ans.)
eq \o((,M)
†`Iqv Av‡Q, g(x) = 5x

awi, g(1(x) = a


(
x = g(a)


ev,
x = 5a

ev,
log5x = log55a

ev,
log5x = a log55


(
a = log5x


(
g(1(x) = log5x  (Ans.)

g‡b Kwi, x1, x2 ( (, GLb, g(1(x) GK-GK n‡e hw`I †Kej hw` 


g(1(x1) = g(1(x2) n‡j x1 = x2 nq|


(
g(1(x1) = g(1(x2)


ev,
log5x1 = log5x2

ev,
x1 = x2

(
g(1(x) dvskbwU GK-GK (Ans.)


awi, g–1(x) = log5x


x Gi K‡qKwU gv‡bi Rb¨ g–1(x) Gi gvb wbY©q K‡i cÖ`Ë mgxKi‡Yi †j‡Li K‡qKwU we›`yi ¯’vbv¼ wbY©q Kwi: 

	x
	0.04
	0.2
	0.5
	1
	2
	3
	4

	g–1(x)
	–2
	–1
	–0.43
	0
	0.43
	0.68
	0.86



mviwY n‡Z cÖvß we›`y¸‡jv X A¶ Ges Y A¶ eivei cÖwZ cuvP Ni mgvb GK GKK a‡i QK KvM‡R ¯’vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kwi| 


eq \o((((,cÖkœ(61) (i) 4x ( 3.2x + 2 + 25 = 0

(ii) p ( 1 = logabc, q ( 1 = logbca Ges r ( 1 = logcab




[biwms`x miKvwi evwjKv D”P we`¨vjq, biwms`x]
K.
log eq \s\do5(\r(8)) x = 3 eq \f(1,3)  n‡j, x Gi gvb wbY©q Ki| 
2

L.
DÏxc‡Ki (i) Gi mgxKiYwUi mgvavb Ki| 
4

M.
cÖgvY Ki †h, pq + qr + rp ( pqr = 0 
4
61 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx 9.2 Gi D`vniY 5(ii) `ªóe¨| c„ôv-190 
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-16 `ªóe¨| c„ôv- 186

eq \o((,M)
m„Rbkxj 15(L) bs mgvavb Abyiƒc| c„ôv-162
eq \o((((,cÖkœ(62) †`LvI †h, ƒ(x) = loge  eq \b(\f(1 + x,1 ( x))  GKwU dvskb|




[dzjevox wR.Gg. cvBjU D”P we`¨vjq, w`bvRcyi]
K.
log eq \s\do5(\r(8)) x = 3 eq \f(1,3)  n‡j, x Gi gvb wbY©q Ki|
2

L.
†`LvI †h, ƒ eq \b(\f(2x,1 + x2))  = 2ƒ(x) 
4

M.
cÖ`Ë dvskbwUi †Wv‡gb wbY©q Ki| 
4
62 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx 9.2 Gi D`vniY 5(ii) `ªóe¨| c„ôv-190 
eq \o((,L) 
†`Iqv Av‡Q, ƒ(x) = loge  eq \f(1 + x,1 ( x)  = ln  eq \f(1 + x,1 ( x) 


evgc¶
= (eq \b(\f(2x,1 + x2))



= ln  eq \f(1 + \f(2x,1 + x2),1 ( \f(2x,1 + x2)) 



= ln  eq \f(\f(1 + x2 + 2x,1 + x2),\f(1 + x2 ( 2x,1 + x2)) 



= ln  eq \f(x2 + 2x + 1,x2 ( 2x + 1) 



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



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



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



= 2ƒ(x)




= Wvbc¶


(
ƒ eq \b(\f(2x,1 + x2))  = 2ƒ(x) (†`Lv‡bv n‡jv)
eq \o((,M)
cÖ`Ë dvskb, ƒ(x) = loge  eq \f(1 + x,1 ( x)  = ln  eq \f(1 + x,1 ( x) 

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


(
 eq \f(1 + x,1 ( x)  > 0 n‡e hw`


(i) 1 + x > 0 Ges 1 ( x > 0 nq


A_ev (ii) 1 + x < 0 Ges 1 ( x < 0 nq


(i) n‡Z cvB, x > ( 1 Ges ( x > ( 1


ev,
x > ( 1 Ges x < 1


(
†Wv‡gb = {x : ( 1 < x} ( {x : x < 1}




= (( 1, () ( ((, 1)




= (( 1, 1)


(ii) n‡Z cvB, x < ( 1 Ges ( x < (1


ev,
x < ( 1 Ges x > 1


(
†Wv‡gb = {x : x < (1} ( {x : x > 1}




= (

(
cÖ`Ë dvsk‡bi †Wv‡gb, Dƒ = (i) I (ii) G cÖvß †Wv‡g‡bi 



ms‡hvM = (( 1, 1) ( (



= (( 1, 1) (Ans.)
eq \o((((,cÖkœ(63) (i) b ( 1 = 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(\f(1,3)) ; b ( (.  (ii)  eq \f(logk (1 + x),logk x)  = 2




[AviwmwmAvB cvewjK ¯‹zj GÛ K‡jR, iscyi]
K.
jMvwi`g Kx? 
2

L.
(i) bs n‡Z cÖgvY Ki †h, b3 ( 3b2 ( 6b ( 4 = 0 
4

M.
(ii) bs n‡Z †`LvI †h, x =  eq \f(1 + ,2) 
 
4
63 bs cÖ‡kœi mgvavb

eq \o((,K) 
hw` ax = b nq †hLv‡b a > 0 Ges a ( 1, Z‡e x †K b Gi a wfwËK jMvwi`g ejv nq Ges G‡K wjLv nq x = logab.

eq \o((,L) 
†`Iqv Av‡Q, b = 1 + 3 eq \s\up9(\f(2,3)) + 3 eq \s\up9(\f(1,3))


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


ev,
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)

3

3

1

3

2

3

3

3

1

b

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

=

-


[Dfqc¶‡K Nb K‡i]



ev,
b3 – 3b2 + 3b – 1 =  eq \b(3\s\up8(\f(2,3)))3+  eq \b(3\s\up8(\f(1,3)))3+ 3.3 eq \s\up8(\f(2,3)).3(\f(2,3)) eq \s\up8(\f(1,3))

 eq \b(3 + 3 eq \s\up8(\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)   \f(2,3))  eq \b\bc\[(( 3+ 3 eq \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  (cÖgvwYZ)
eq \o((,M)
m„Rbkxj 14(L) bs mgvavb Abyiƒc| c„ôv-162

eq \o((((,cÖkœ(64) a = logp(qr), b = logq(rp) Ges c = logrpq 

Ges ƒ(x) = x3 + 6x2 + 11x + 6
[bxjdvgvix miKvwi D”P we`¨vjq, bxjdvgvix]
K.
c = 2 n‡j †`LvI †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)  = 0 
4
64 bs cÖ‡kœi mgvavb


m„Rbkxj 2 bs mgvavb `óe¨| c„ôv-157

eq \o((((,cÖkœ(65) ax = by = cz †hLv‡b a ( b ( c|




[jvKmvg cvBjU evwjKv D”P we`¨vjq, Kzwgj­v] 
K.
log eq \s\do5(3\r(2)) 324 Gi gvb KZ? 
2

L.
hw` ab = c2 nq Z‡e cÖgvY Ki †h,  eq \f(1,x)  +  eq \f(1,y)  =  eq \f(2,z)  
4

M.
abc = 1 n‡j cÖgvY Ki †h,  eq \f(1,x3)  +  eq \f(1,y3)  +  eq \f(1,z3)  =  eq \f(3,xyz)  
4
65 bs cÖ‡kœi mgvavb

eq \o((,K) 
log eq \s\do5(3\r(2)) 324 = log eq \s\do5(3\r(2)) {34.( eq \r(2))4}




= log eq \s\do5(3\r(2)) (3 eq \r(2))4



= 4 log eq \s\do5(3\r(2)) 3 eq \r(2)



= 4 (Ans.)     [(  logaa = 1]
eq \o((,L) 
cvV¨eB‡qi Abykxjbx 9.1 Gi D`vniY 11 `ªóe¨| c„ôv-184 
eq \o((,M)
m„Rbkxj cÖkœ 5(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(66) A = xyp(1, B = xyq(1, C = xyr ( 1 Ges ƒ(x) = ln  eq \f(2 ( x,2 + x) 



[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg]
K.
hw` x eq \s\up5(x\r(x)) = (x eq \r(x))x nq, Z‡e x Gi gvb wbY©q Ki| 
2

L.
†`LvI †h, Aq ( r . Br ( p . Cp ( q = 1 
4

M.
ƒ(x) Gi †Wv‡gb I †iÄ wbY©q Ki| 
4
66 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-10 `ªóe¨| c„ôv-184

eq \o((,L) 
†`Iqv Av‡Q, A = xyp(1, B = xyq(1 Ges C = xy r(1

evgc¶ = Aq(r .Br(p.Cp(q  = (xyp(1)q(r.(xyq(1)r(p.(xy r(1)p(q

= xq(ry(p(1)(q(r).xr(py(q(1)(r(p).xp(qy(r(1)(p(q)

= xq – r + r – p + p – q.ypq ( pr ( q + r + qr ( pq ( r + p + pr ( qr ( p + q

= x0.y0

= 1 ( 1 


= 1 = Wvbc¶


( Aq–r.Br–p.Cp–q = 1 (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 53(M) bs mgvavb `ªóe¨| c„ôv-172
eq \o((((,cÖkœ(67) P =  eq \f(xa,xb) , Q =  eq \f(xb,xc)  Ges R =  eq \f(xc,xa) 
[†m›U ¯‹jvmwUKvm Mvj©m nvB ¯‹zj, PÆMÖvg]
K.
Q = 1 n‡j, †`LvI †h, b = c 
2

L.
†`LvI †h, Pa + b ( c . Qb + c ( a . Rc + a ( b = 1 
4

M.
cÖgvY Ki †h, 


(a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2)logkR = 0 
4
67 bs cÖ‡kœi mgvavb


m„Rbkxj cÖkœ 7 bs mgvavb `ªóe¨| c„ôv-159

eq \o((((,cÖkœ(68) A = ax ( y,  B = ay ( z, C = az ( x n‡j




[mxZvKzÛ evwjKv D”P we`¨vjq, PÆMÖvg]
K.
ABC = 1 cÖgvY Ki| 
2

L.
cÖgvY Ki †h,  eq \f(1,1 + B + A(1)  +  eq \f(1,1 + C + B(1)  +  eq \f(1,1 + A + C(1)  
4

M.
†`LvI †h, (x ( y)logk  eq \b(\f(A,B)) + (y ( z) logk  eq \b(\f(B,C)) + (z ( x)logk  eq \b(\f(C,A))  = eq \f(3,2) [(x ( y)2]logka + (y ( z)2 logka + (z ( x)2 logka] 
4
68 bs cÖ‡kœi mgvavb


m„Rbkxj 52 bs mgvavb `ªóe¨| c„ôv-172

eq \o((((,cÖkœ(69) a = xyp(1, b = xyq(1, c = xyr(1 Ges ƒ(x) = ln  eq \f(4 + x,4 ( x) 



[KvbvBNvU miKvwi D”P we`¨vjq, wm‡jU]
K.
ax = by = cz = 1 n‡j †`LvI †h, x + y + z = 0 
2

L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, 

(q ( r)logka + (r ( p)logkb + (p ( q)logkc = 0 
4

M.
ƒ(x) dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki| 
4
69 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, ax = by = cz = 1


A_©vr,  eq \o(ax = 1 = a0 ,( x = 0)  eq \b\bc\|(\o(by = 1 = b0,( y = 0)) 

 eq \O(cz = 1 = c0,(  z  = 0) 

evgc¶ = x + y + z 



= 0 + 0 + 0 



= 0 = Wvbc¶


(
x + y + z = 0  (†`Lv‡bv n‡jv)
eq \o((,L) 
m„Rbkxj 4(L) bs mgvavb `ªóe¨| c„ôv-158

eq \o((,M)
m„Rbkxj 4(M) bs mgvavb `ªóe¨| c„ôv-158

eq \o((((,cÖkœ(70) (i) 25y = 6.5y+1 ( 53  (ii) log  eq \b(\f(m ( n,8))  =  eq \f(1,2)  log mn

 


[we.†K.wR.wm. miKvwi evwjKv D”P we`¨vjq, nweMÄ]
K.
hw` x eq \s\up7(\f(1,a))  = y eq \s\up7(\f(1,b)) = z eq \s\up7(\f(1,c))  Ges xyz = 1 nq, Z‡e †`LvI †h, a + b + c = 0 
2

L.
(i) bs †K mgvavb Ki| 
4

M.
(ii) bs Gi mvnv‡h¨ cÖgvY Ki †h,  eq \f(m,n) +  eq \f(n,m)  = 66 
4
70 bs cÖ‡kœi mgvavb

eq \o((,K) 
awi, x eq \s\up7(\f(1,a))  = y eq \s\up7(\f(1,b)) = z eq \s\up7(\f(1,c))  = k


(
x = ka, y = kb Ges z = kc

cÖkœg‡Z, xyz = 1


ev,
ka . kb . kc = 1


ev,
ka + b + c = k0

(
a + b + c = 0  (†`Lv‡bv n‡jv)
eq \o((,L) 
†`Iqv Av‡Q, 25y = 6.5y + 1 ( 53

ev,
(52)y = 6.5y.51 ( 125


ev,
(5y)2 = 30.5y ( 125


ev,
p2 = 30p ( 125  [awi, 5y = p]


ev,
p2 ( 30p + 125 = 0


ev,
p2 ( 25p ( 5p + 125 = 0


ev,
p(p ( 25) ( 5(p ( 25) = 0


(
(p ( 25) (p ( 5) = 0


nq, p ( 25 = 0
A_ev p ( 5 = 0


ev,
5y = 25 = 52
ev,  5y = 5 = 51  [( p = 5y]


(
y = 2
( y = 1


(
wb‡Y©q mgvavb, y = 1  A_ev 2

eq \o((,M)
log  eq \b(\f(m ( n,8))  =  eq \f(1,2)  log mn


ev,
2 log eq \b(\f(m ( n,8))  = log mn


ev,
log  eq \b(\f(m ( n,8))2  = logmn


ev,
 eq \f(m2 ( 2mn + n2,64)  = mn


ev,
m2 + n2 ( 2mn = 64mn


ev,
m2 + n2 = 66mn


ev,
 eq \f(m2,mn) +  eq \f(n2,mn)  = 66


(
 eq \f(m,n)  +  eq \f(n,m)  = 66 (cÖgvwYZ)
eq \o((((,cÖkœ(71) ƒ : ( ( {(1} ( ( ( {2} Ges ƒ(x) =  eq \f(2x + 5,x + 1) ; g(x) = 4x




[Rywo g‡Wj D”P we`¨vjq, †gŠjfxevRvi]
K.
ƒ(x) = 5 n‡j x Gi gvb KZ? 
2

L.
cÖgvY Ki †h, ƒ(x) GK-GK Ges AbUz dvskb| 
4

M.
g(x) Gi wecixZ dvskb wbY©q K‡i Dnvi †jLwPÎ AuvK| 
4
71 bs cÖ‡kœi mgvavb

eq \o((,K) 
kZ©g‡Z, ƒ(x) = 5


ev,
 eq \f(2x + 5,x + 1)  = 5   [†`Iqv Av‡Q]


ev,
5x + 5 = 2x + 5


ev,
5x ( 2x = 5 ( 5


ev,
3x = 0


(
x = 0 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, ƒ(x) =  eq \f(2x + 5,x + 1) 

ƒ(x) GK-GK dvskb n‡e hw` I †Kej hw` a, b ( †Wvg ƒ Gi Rb¨ ƒ(a) = ƒ(b) n‡j a = b nq|


awi, ƒ(a) = ƒ(b)


ev,
 eq \f(2a + 5,a + 1)  =  eq \f(2b + 5,b + 1) 

ev,
2ab + 5b + 2a + 5 = 2ab + 2b + 5a + 5


ev,
5b ( 2b = 5a ( 2a


ev,
3b = 3a


(
a = b


(
ƒ(x) GK-GK dvskb| (cÖgvwYZ)

awi, y = ƒ(x) =  eq \f(2x + 5,x + 1) 

ev,
xy + y = 2x + 5


ev,
xy ( 2x = 5 ( y


ev,
x(y ( 2) = 5 ( y


(
x =  eq \f(5 ( y,y ( 2)   = †Kv‡Wv‡gb

(
dvskbwU AbUz (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, g(x) = 4x

awi, g(1(x) = a ... ... ... ... (i)


ev,
x = g(a)


ev,
x = 4a

ev,
log4x = log44a


ev,
log4x = a


ev,
a = log4x


(
g(1(x) = log4x  [(i) bs Øviv]


y = log4x Gi †jLwPÎ AsKb :


†h‡nZz log4x n‡jv y = 4x Gi wecixZ| 


myZivs y = x †iLv mv‡c‡¶ m~PK dvsk‡bi cÖwZdjb jMvwi`wgK dvskb wbY©q Kiv n‡q‡Q hv y = x †iLvi mv‡c‡¶ m`„k|


GLv‡b, †Wv‡gb (R) = (0, () Ges †iÄ (D) = (( (, ()


eq \o((((,cÖkœ(72) (i) p2 + q2 ( 7 pq = 0

(ii) ax = by = cz Ges b2 = ac
[D`qb gva¨wgK we`¨vjq, ewikvj]
K.
92m = 3m+1 n‡j m Gi gvb wbY©q Ki|
2

L.
(i) bs Abymv‡i †`LvI †h, log  eq \f(p+q,3) =  eq \f(1,2) (log p + log q).
4

M.
(ii) bs Abymv‡i cÖgvY Ki †h, y(z + x) = 2zx.
4

72 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, 92m = 3m+1

ev,
(32)2m = 3m+1


ev,
4m = m + 1


ev,
3m = 1


(
m =  eq \f(1,3)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q, p2 + q2  ( 7pq = 0


ev, p2 + 2pq + q2 = 7pq + 2pq

ev, (p + q)2 = 9pq

ev, p + q =  eq \r(9pq)

ev, p + q = 3 eq \r(pq)

ev,  eq \f(p + q,3) = (pq) eq \s\up6(\f(1,2))

ev, log eq \b(\f(p + q,3)) = log(pq) eq \s\up6(\f(1,2))    [Dfq c‡¶ jMvwi`g wb‡q]

ev, log  eq \b(\f(p + q,3)) =  eq \f(1,2)log(pq)


( log eq \b(\f(p + q,3)) =  eq \f(1,2)(logp + logq)  (†`Lv‡bv n‡jv)

eq \o((,M)
†h‡nZz ax = by   ( a = b eq \s\up7(\f(y,x)) 

Avevi, cz = by   (  c = b eq \s\up7(\f(y,z)) 

cÖkœg‡Z, b2 = ac


ev,
b2 = b eq \s\up7(\f(y,x))  . b eq \s\up7(\f(y,z)) 

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

ev,
2 =  eq \f(yz + xy,xz) 

ev,
2xz = y(x + z)


(
y(x + z) = 2xz (cÖgvwYZ)









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(–2,� eq \f(1,4) �)





†¯‹j: X-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK


Y-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK























































































































†¯‹j: X I Y-A‡¶ eivei 5 Ni = 1 GKK





†¯‹j: X I Y-A‡¶ eivei 5 Ni = 1 GKK
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 †¯‹j: X-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK


  Y-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK
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†¯‹j: X-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK


Y-A‡¶ ¶z`ªZg 5 eM© Ni = 1 GKK








(–2,� eq \f(1,4) �)





(–3,� eq \f(1,8) �)





(–1,� eq \f(1,2) �)





(0,1)





(1,2)





(2,4)





4





3





O





2





1





–1





–2





–3





Y(





X





O





Y





X(





2x ( 3y + 6 ( 0





O





(0, 2)





(( 3, 0)





X





X(





Y(





(3, 4)





Y





Y(





X(





X





Y





(–3,� eq \f(1,8) �)
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cix¶v_©x eÜyiv, G Aa¨v‡q †evW© cix¶v, K¨v‡WU K‡jR, kxl©¯’vbxq ¯‹zjmg~‡ni wbe©vPwb cix¶v Ges evQvBK…Z G·K¬zwmf g‡Wj †U‡÷i cÖkœ¸‡jvi c~Y©v½ mgvavb †`Iqv n‡q‡Q| G¸‡jv Abykxjb Ki‡j †Zvgiv G Aa¨vq †_‡K †h‡Kv‡bv m„Rbkxj cÖ‡kœi mgvavb mn‡RB Ki‡Z cvi‡e|





Aa¨vq-9: m~PKxq I jMvwi`gxq dvskb
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