CHAPTER - 13

LIMITS AND DERIVATIVES
KEY POINTS

lim “f(x) = 1 if and only if

l_il“r_; Fx)= lin_; fix) =l

Xl'mc a = o, where o is a fixed real number.
Xllmc x"=¢" foralln e N

)(ITC f(x) = f(c), where f(x) is a real polynomial in x.

Algebra of limits

Let f, g be two functions such that X“Tc f(x) = / and X"Tc g(x) = m, then
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= o /[ for all a e R
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Some important theorems on limits

lim im
_ f(x) = f(—x
& wpo— )= "o+ f=x)
Xn n
lim = na" - 1
® X—a ="
. sinXx _ , ,
lim T=1 where x is measured in radians.
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lim (1+ X)1/x =e

x—0
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o
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dx
d(tanx) el
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d|catx) =—cosec’x
d{secx) =secxtanx

d(cosecx)
dx
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— —e » =a.loga
d(log,x) 1
dc  x

d (constant) =5
= =

Laws of Logarithm

% log, A+log, B=log,(A4B)

< log, A-log, B=log, (%)

< log, A" =mlog, A

< log,1=0

% If log,; A=x then B" = 4

Let y = f(x) be a function defined in some neighbourhood of the

point ‘a’. Let P(a, f(a)) and Q(a + h, f (a + h)) are two points on

the graph of f(x) where h is very small and 4 #0.

AOAMOA Bues, ¥



Math, Rath)

f(a+h)-1(a)
h
If »— 0, point Q approaches to P and the line PQ becomes a

Slope of PQ = -

tangent to the curve at point P.

- f(a+h)—-f(a)

h—0 h

(if exists) is called derivative of f(x) at the

point ‘a’. It is denoted by f'(a).
Algebra of derivatives

d d :
e E(q[(x)) = C'E('/ (x))where c is a constant

o L(r(0)%g(x) =/ (1) (g(x))

o ()= 1 ()2 (x)+g (1) (/ (x)

. i[ f(x)j g(x) 5 (£ (0)=f () (g(x))
\g(x)) ((x))
@ If y = f(x) is a given curve then slope of the tangent to the curve

at the point (h,k) is given by ﬂ} and is denoted by ‘m’.
(hk)
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