Inequalities and derivatives

Theorems

A If f'(x)>0 Vx€(a,b) then f(x) isincreasingon |a,b] ,

in particular, [ (a)<f(b) .

B. f(b)=f(a)+f'(z)(b-a) for some z between a and b. If m<f'(x)<M for any z on [a, b], then
f(a)+m(b-a)<f(b)<f(a)+M(b-a).

Prove that sinx<x Vx>0

[\ T

Prove that |x+%|22 Vx#0

3. Provethat a) e'>x+1 Vx
2 2

b) ex>x?+x+1 Vx>0 and e"<x?+x+1 Vx<0

n 2
c) exzx—'+ L %+ x+1 Vx andanyoddn
n!

4. Compare "™ and m° ?

5. Prove that cos\/;21—§ Vx>0

Credit problems

ID1. Prove that sin2x+ cosx> 1 ‘v’xE(O,g)

ID2. Prove or disprove each of following statements

a) If fis continuous and range( f)=R then fis monotonic.
b) If fis monotonic and range( f)=IR then fis continuous.
¢) If fis monotonic and fis continuous then range( f)=R .

ID3. Does f(r)<g(r) VreQ imply f(x)<g(x) VxeR if
a) fand g are non-decreasing?
b) f and g are continuous?

ID4.Let f:R-IR be a2 times differentiable function satisfying £ (0)=1, '(0)=0 and
F(x)=5fF"(x)+6 f(x)=0 Vx>0

Prove that
f(x)=3e"=26" Vx=0

ID5. Compare functions sin(tanx) and tan(sinx) forall x€(0, g)
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