Exponential inequalities

For the exponential function is:

1) for a>1 is a’¥ >a*Y < f(x)> g(x)

2) for 0<a<lis a/™>a* o f(x)<g(x)

Examples:

1) Solve the inequalities:
a) 5—7x+3 > 5—3

b) 0,35 <0,35*"
) 257 >2

d) 2" <7"

Solutions:

a) 57" > 57 — as the basis is 5, the direction of inequality does not change

~Tx+3>-3
-7x>-3-3
—Tx>-6

xX<—

b) 0,35 <0,35*** — the basisis 0,3; 0<0,3<1,we must face the direction of inequality

x—=1>2x+2
x—=2x>2+1
-x>3
x<-3



-+

2x -3 >2l
x*-3>1
x*=4>0
-0+2 +
Xio = > = _j
x =2
X, ==2
d) 2% < 7*
2—<1
7.X

x >0

2) Solve the inequalities:
a) 57 >5%+4

b) 25 <6-5° 5

) V9' -3 >3 -9

Solutions:

a) 5 >5"+4
5%*.5' -5 —4>0— replacement 5" =¢

t?5-1t—4>0
tlzz2
’ 10
t, =1
et
5

t € (—x, —?) U (1,00)

go back in replacement 5" =¢

2

xE (—oa—2) 3,0



. 4
5" = -3 or 51
no solution x=0—xe(0,00)
Now the interval ¢ € (1,) »  transformed into x € (0,)

x €(0,00) is solution!

b) 25" <6-5 =5
5" —6-5"+5<0— replacement 5 =¢
1’ —6t+5<0
L
’ 2

t €(1,5), go back in replacement 5* =¢

5 =1 57 =1
or
x=0 x=1

x €(0,1)1s the final solution.

¢) V9 —3".3* >3 -9
\3% =3".9 >3 -9 5 replacement 3" =¢
Nt =9t >t-9

> —9r>0r1-9<0] v |7 =91 (t-9)> nt—9>0]
12:% 1*=9r>1"—18t+81
-9t +18¢ > 81
=0 t<9 29
9t > 81
t,=9
t>9
+ - -+ So: ¢>9
e 0 ? = 3°>9
te(—oo,O]u[9,oo) 3" >3
x>2
te(-0,0] the final solution

this interval "does not work" because itis 3" =¢



