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e Continuity of function at a point: Geometrically we say that a
function ¥ = f (r] is continuous at &r = a if the graph of the
function ¥ = f (%) is continuous (without any break) at & = a.

e Afunciton f ( ] is said to be continuous at a point & = a if:

(i) f (@) exists ie., fla)is finite, definite and real.
lim f (x)

(i) x—a exists.
(i) lim f(z) = f (a)

e A function flz ]IS continuous at & = a if where i — 0 through positive
values.

e Continuity of a function in a closed interval: A function f ( :' is said to be
continuous in the closed interval if it is continuous for every value of ¢ lying
between a and b continuous to the right of a and to the left

lim f{]:f{a] lim f(z) = f(b)

Ofl"—bie F—sia—I) and x—b—10

e Continuity of a function in a open interval: A function flz); is said to be

a, b)

continuous in an open interval (. D) if it is continuous at every point in (

e Discontinuity (Discontinuous function): A function f (x ] is said to be
discontinuous in an interval if it is discontinuous even at a single point of the
interval.

e Suppose [ is a real function and ¢ is a point in its domain. The derivative

fj fr:] — lim f I':r: + h] — f I':r:]
of [ at cis defined by h—0 h provided this limit
exists.

e Areal valued function is continuous at a point in its domain if the limit of the
function at that point equals the value of the function at that point. A
function is continuous if it is continuous on the whole of its domain.
dy

. d.r is derivative of first order and is also denoted by 5" or 41,

e Sum, difference, product and quotient of continuous functions are
continuous. i.e., if f and g are continuous functions,




then I:fi g] [x] - f[x] * g['ﬂ is continuous. (f. g) (x) =f (x) . g(x) is
continuous.

Every differentiable function is continuous, but the converse is not true.

Chain rule is rule to differentiate composites of functions. If f=vo u, t =u (x)
) dt v

wd i both — w —

and if ot o a — o dv  dt

and if both exist then @ Cdt dx

Following are some of the standard derivatives (in appropriate domains):
(uxv) =u £

L . s
(uv) = v'v + wv [Product Rule]

(ec)f u'v —w
v/ v wherever ¥ 7 U [Quotient Rule]

dy  dy y du
iy =f (u) ;u=g(z) rthendz  du = dx [Chain Rule]
dy dy | dr

#o =1 (t)iy=g “], thendr  dt ~ dt [Parametric Form]
i If-'ﬂ”jl = nz" !
rf;f
£ (sinz) = cosx
rf;ln
= (cosz) = —sinax
rf;ln
£ (tan z) = —sec’z
rf;!n
= (cotz) = — cos ecta
rf;ln
£ (secx) = secw. tan
rf;ln
= fCDH =18 1"] = — cosecy. cot a.
ri-f
f_ (Hr] — E’L"rl.lﬂg[:n,
rl-ln | -
£ (log,z) = —
dar ' T

i[sin_ x|= 1 =

dx - 1-x

d, _1 1

—|cos Tx|=~



—[tan_.'};]= .

dx * 1+x~
i 1 —1
— (cos "x) = .
dx l[ ) 1 + a2
(secx) =t
—(sec x)=———
dx - 7 }i’\lll—}i:
; 1 -1
—| cosec x|= -
dx o l-x-

d

—(¢¥)=¢"



