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x+3+x-1
168. The AMof x+3, x—-1is T,i.e.,x+1

Put x+1=y.Then x+3=y+2, x-1=y-2.
the equation becomes (y+2)5 —(y—2)5 > 244

or yP+ 5 -yt 24+ 5cy 4322 + Oy y? Y3 + ey y-2% + Ocy 28

% -3¢, -yt-2+5¢c,-y3 .22 - 5cy - y? 23 +°c, -y-2% - Ocy 25)> 244

or z[f’c1 yt2458c,-y? 23+ 50525}2244 or 10y* + 80y? + 32 > 122
or y4+8y2—920 or (y2+9)(y2—1)20
= y2 -1>0 because y2 +9 >0 forreal y.
y2—120 holdsif y<-1 or y=1
Now, y<-1 = x+1<-1 or x<-2
y=1 = x+121 or xz0
Hence, x <-2 or x=0
Therefore, the solution set = (- o, — 2] U [0, + ).

169. Find x > 0, y > O satisfying the system of equations x**Y =y and y**Y = x2" . y" where n > 0.

Multiplying (1) and (2), (xy)**Y = x2™ . y2" = (xy)*"
X +y =2n (provided xy #1)or xy =1.

X+
If xy =1, (1) becomes x

1
X -n
= x=1 or X +

1
If x=1then y=—=1
x

1
If x+—=-n<0then x >0 cannot hold.

X
If xy=1, x+y=2n; then (1) gives x2" = y"
n
X2 2
= —| =1 = n=0 or x“ =y
y
Butn>O;Sox2:y.
-1+v1+8n
X +y =2n gives x+x2 =2n or x2+x-2n=0 or X=T
-1+41+8n -1++1+8n
But x > 0; Sox:Tandy:Zn—x:Zn—T
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-1++1+8n _1+4n—\/1+8n

solutions are x=1,y=1 and x = 2 Y 2

170. Here, x ={x} + [x]according to the question.
Clearly, xis an integer or x is not an integer.
If x is an integer, let x = n. Then [x]=n, {x}=0.
The equation 4{x} = x +[x] ...(1)
Gives O=n+n; n=0; x=0.
If x is positive and not an integer, let x = n + k where n is a positive integer and 0 <k <1
[xX]=n,{x}=k.

2n
So, from (1), 4k =n+k +n or 3k =2n; k:?.
2n 3
But O<k<1; O0<—«<1 or O<n<—;
3 2
2 2 5
n=1and So, k=— xX=n+k=1+—=—.
3 3 3

If x is negative and not an integer, let x = —-n -k, where n is any positive integer and O <k <1.
[x]=-n, {x}=-k. So, from (1), 4(-k) = -n -k +(-n)

2n
or -4k =-2n-k or 3k =2n; k= ?
2n 3
But O<k<1; O<?<1 or 0<2n<3; O<n<§.
5
Son=1 Xx=-n-k=-1-—=-=_,
3 3
Hence, the solutions are x =0, * E
2 2
. , -x-2)= I -x-2)=1
171 Here 10g|x+6|2 2 xlogy(x“ -x-2)=1 or og|x+6|2 (x*-x-2)
{ log,, m x log,,, p = log, p}
= X2 -x-2-x+6 (1)
Clearly, for logarithmic functions to be defined
|x+6|2>0;|x+6|2¢1;x2—x—2>O
= Xx#-6; | x+61; x2-x-2>0
= X#-6;, x#-5-7;, x<-1 or x>2 ...(2)
Now, (1) = X2 -x-2-= (x +6)2 [+ |x |2: x2}
or X -x-2=x“"+12x+36 or 13x = -38; X=F
-38 "
Clearly, x = F satisfies all the conditions of (2).
-38
Hence, the solution is x = F .
2 1
172. Here 2a|x—a|:x2—3a2 or |x—a|:2—(x2—3a2) or |x—a|:2—(x2—3a2)
a a

But | x —a |is positive and a is negative.

So, x2-3a2 <0
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1
X—-a= J_r—(x2 —3a2) , provided x2-3a% <o0.

2a
1
Now, x—azz—(x2—3a2) = 2ax—2a2:x2—3a2
a
2 2
2a +V4a“ +4a
or x2—2ax—a2:0 or X = 2 :[11n/5)a
1
Again, x—-a = —2—(x2 - 3a2) = 2ax - 2a? = -x2 + 3a2
a
—2ai\/4a2 +20a? —2a +2+/6a
or x2+2ax—5a2:0 X = 2 or X:T\/_:(_li\/g)a
We get x = (1+\/§)a, (1—\/§)a, (~a +x/g)a, (-1 —x/g]a .
When x = [1+\/§)a,
x2 -3a2 =(1++2)2a% -3a% =242a% > 0.
When x:[l—\/i)a,
x2_-3a2 = (1—\/5)2a2 ~3a? = —2\/§a2 <0
When x =(-1++/6)a
x2 -3a? = (—1+\/§)2a2 ~3a? = 4a? —2\/€a2 <0
When x = (-a -/6)a
x2 -3a? = (—1—\/6]2a2 ~3a? = 4a? +2\/€a2 >0
As x2-3a2 <0 , the solutions are (1 —x/E)a, -1+ x/g)a .
2
173. Here (22 )2 <3.2x2 2% +4.92%
2 2 2 2
or 2% )2 <3.2% .2X14.2%2  or 2% )2 -32% .2X_4.2%2 <0
2 2
or 22X -4.2%)2* +2%)<0 .. (1)
2 2
For all real x, 2* +2% > 0. So (1) will hold if 2%¥ -4.2X <0
2
or QX" < gX+2 or x2 < x +2, because the base 2 > 1
xz—x—ZSO = -1<x<2
Hence the required solution-set =[-1, 2].
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