IB Math HL.1 Name: ke ?— Period:
Differentiability and Continuity

¢ Differentiability: Function fis dlfferentlable if and only if it is differentiable at every value
of x in its domain. :

A function f : D — R is differentiable at x=a, a € D, if
1. fis continuous at x=a
2. Supposefisa real functlon with domain D containing an open interval about x=a.

f is differentiable at x=a if f (a) = 1 f (a+ h) /@ (right-hand derivative) and
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fa)=

ft-hand derivative) both exits and are equal.
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) Contin.u.i.ty: If function f 1s differentiable at x%¢, then f is _i:ontinlious at x=c.
Examplel)
Find the Value(s) of the constants a and b what make piecewise function f(x) gﬂferentiab]e at x=2.
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Prove that f(x) = |x| is continuous but not differentiable at x=0
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sinx - x=0 ) ) )
Practice ) Prove that f(x)=1 , * 77 is continuous but not differentiable at x=0.
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1 Let f(r)=cosz. Use the definition of the derwatlve to prove that f'(x) = —sinz.
5 - 5, : 2 ) i . . .
2 Prove that f(z)=|z—-5|= {; N <5 s continuous but not differentiable at z = 5.
-z, z . A r
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3 Let f(:z:):{x—l_ ’ E

2 %32, <0 2
Explam why, f(z) is not differenfiable at z = 0.

‘ [~ +5546, o3l
4 Let f(x)= ; ] T
i@ {3:1: +10:5 izl
a Sketch the function y = f(z).
L b Calculate P B (1) i fi(1)
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c Is f dxffcrennahlc at =17 Explam your anSWcr

5 For each of the following functions and the given value of a, detennme whelhcr the flmctlon is
dlﬂ'crentlable at = = a. : «

1+sinz, z20 cosz, =0
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“+z+1l, <0’

4z -3, 'z 2
flz) = {w3+2m+1, r<2’
6 Investigate the continuity and diﬁ‘erentiabilify of f at” z.= 0 %f
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, where k € R is any constant.
tanz, z <0

7 Find constants ¢, d € R so that the given function is differentiable at z = 1.

{””’ vt b f(rc)={

cc+d, z>1

sin(fz —1)+cz, 221

a flz)= 2~z +4d, z<l1



