Topic 19: Exercises on Harder 3 Unit Inequalities
Level 3, Part 1

1.If a> 0, show that a* +—12—2a+122.
a a

2.1fa>0,b>0and ¢ >0, show that ab +be + ca > abe +bJeca + cab.




3.If a,20,a, 20,5, 20and b, 20, show that \/(al +b, Na, +b2)2\/a1a2 +\/b1b2.

4. Show that if a,band ¢ are the sides of a triangle, then (a +b-— c)(b +c— a)(c +a-— b) < abc.
Hint: Show that if x>0, y>0and z> 0, then (x + y)(y + z)(z + x)Z 8xyz.




5.1f a,,a,, -, a, are positive numbers such that g,q, -...-a, =1, show that
(+al+a,)..-(1+a,)=2"

6.1f a>0,b>0and ¢ >0, show that (a+b+c)(l+}1;+ljz9.
a C




7.1f a>0,b>0,c>0and d>0, show that

16 3 3 3 3 1 1 1 1
< + + + L—F—+—+—
a+b+c+d b+c+d a+b+c a+b+d a+c+d a b ¢ d

Hint: Use the inequality (x+ y + z)[l + 1 + l] 29 with positive x, yand z.
X y z




8. Show that

a’+b% +¢? >(a+b+c)2
> 3 .




6 6
X

9.If x#0and y #0, show that x* + y* S—+z—2—.
X

=




10. If a>1,b>1and ¢>1 such that E_>_£,showthatl—g—a—zl-g—c.
b a lgb lga
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11.1f x> y and xy =1, show that *— 2 >242
x-y




