Class : 12th Maths
Chapter- 5 : Continuity and Differentiability

Suppose fis a real function on a subset of the real numbers and let 'c be a point in the domain of f.:
Then fis continuous at ¢ if lim f (x) = f(c)

A real function f s said to be continuous if it is continuous at every

point in the domain of . For eg: The function f(x)= 1, x # 0 is continuous

Let 'C' be any non-zero real number, then lnmf(x)lnml 1 Forc=0, f(c)——So lim f (x)=f(c)
<X

and hence fis continuous at every point in the domais of f.

Let x=f(t), y=g(t)be lwo funchnns of parameter 't Suppose fis a real function and cis a

dy _dy dx "_y,ﬂ d_X,g
Then, 2= 2 or dx

point in its domain. The derivative of

fatcisf’(c):]"iirnl—f(c+h37 /@)

Derivatives of
functions in
parametric

dy_ g'(0) provided f' (i)‘ 0 form P Every function is continuous,’
Jhus, T Function but the converse is not true.
£ ]
For eg : if x= acos, ¥ = asind then = = _gsin0and

Suppose fand g are two real functions
continuous at a
real number ¢, then, f+g, f-g, f.g and

dy dy _dy/do__‘acoso
W _ gcose ,and
o O T d/de T asing

=—cot.

Le(y:f(x)‘hend_y-f‘(x)iff'( )i J are continuous at x=c(g(c)#0).
8
differentiable, then 1(7] Lreyie,

% = f"(x)is the second order denvahve of ywrtx.
For eg :if y = 3¢+2, then y/= 6xand y'= 6.

Algebra of
continuous functions

if f: [u,b]—> R is continuous on [4, b] and Rolle’s § Dci:f"et:::':z:;;;:y 7

differentiable on (g, b). Such that f{( f a)=f(b), f ;

then 3 some cin (g, b) s.t. f'(c)

=

%
df do dt

if f=vou, t=u(x) and if both d— i exists, then — = — . —
dx’ dt dx dtdx

if f : [1,6] > R continuous on [g, b] and

differentiable on (g, b).
b)—
Then 3 some cin (g, b) such that f'(c)= f0)-f@
e.g Let f(x)=x*defined in the interval

[2, 4]. Since f{x)=x" is continuous in [2, 4]

and differentiablein (2, 4) as f (x)=2x

defined in (2, 4). So,

)= f(b) f(“) 16 4 —6,cc(2,4).
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