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LIMITS

Some Useful Expansions

Right hand and Left hand Limit (i) sinx=x- "3—3; + ’;—i - .toe
. 2
To evaluate len;f(X) (i) cosx=1- TR T
x3 2
1. Putx=a+hinf(x) to get Aim)f(a+h) (i) tanx=x+ = X°+ . toe

(iv) sinx=x

Px® P32 12.3252
+ +

2. Take the limitas h — 0.

. 5 5 oo
To evaluate Xllrgif(x). P X TR
-
1. Putx=a-hinf(x)toget limf(a-h). (v) (sin7x)?
B h—0
2. Take the limitash — 0. 2 2 0
2, 222, 22247
=2 2+ 28y 22 x4+ tow
2! 4! 6!
3 5
° ° . X
Some Useful Limits (Vi) tan?x=x- "+ S~ . toe
J
o (4) Exponential and Logarithmic Limits
1) lim -9 - na"-, where n e Q, the set of rational numbers. o]
x—a X—-a (I) lim =
x—-0 X
= >
PS i) lim = 0g, g, d
oo, ifa>1 Y gt _p* a
(i) lima" = ] ifa=1 (iii) lim=—— =log, {Ej;a,m 0
0, if —=1<a<l N
doesnotexist, ifa<-I (iv) lim (1+X) -1 N
x—0 X B
(i) tim apxP+axP '+ +a, X+a, .
0o q q-1 i —| =
¥2= box9+bx I 4. +b,  x+b, (v) ,LILTB(HHJ e
. . 1/h
% ip=q (i 1o =
o
i .
- 0, ifp<q (vii) lim O%X =0,(m>0)
ao ‘f X =00 X
°°r_>0 I p>q
log,, (1+x
by (viii) Iirr(m)M =log,e (a>0,a=1)
X— X
(3) Trigonometric Limits X
Sinx (ix) lim [1+g] =g
() lim=—= =1 x>0 X
x->0 X
A lim COSX _ . : flx)
(ii) e =1 (x) )!ILT?) 1+m =g, where f (x) »> = asx — 0.
i) lim 90X _y
x-0 X (xi) 1im (1+f(x)]/f(x) =g, wheref(x) >0asx—0
P | x—0
. sin”' x .
(iv) Jim=——=1 Some Useful Expansions
. tan”'x : x  x2 X3
— x=1+2 +2_+ 2 4+ P
(v) x"i‘% =] (i) ex=1 TR TR to
: 0
. sinx T 2 3
i) lim = — i) ex=1= X X2 _X o
(vi) ) R 80" )t (i) ex=1 T +..to
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2 3
(ii) log, (1+x) =x - XX tow -1<xs<l
2 3 EVALUATION OF LIMITS USING
(iv) log, (1-x) = -x - X X—3 —.too, -1<x<1 L'HOSPITAL’S RULE
© 2 3
2
xloga f
(v) a*=eea=1+xloga + (xloga) + .10 o, 6) 9\ torm:if tim f(x) =0and lim g(x) =0, then lim (—X) =
21 0 X—a xX—=a X—a g(X)
. n{n-1 £
(vi) (1+x)"=1+nx+ % X2+ 10w -1 <x<1, lim %, provided the limit on the R.H.S. exists.
! x—>a g’(x
Note o (= | | )
. o) (ii) | — | form:If lim f(x) = and lim g(x) = o, then )!In';—
(i) 1f lim f(x) =A>0and lim g(x) =B, then lim [f(x)} = AB. - x—a X—a = Q(X)
X—a x—a X—a f'(X)
(i) f Iirr?) f(x) —1and Iirrgg(x) -« then = X||_r2 WX) provided the limit on the R.H.S. exists.
- X
im_o(x)[1(x)1] Note: That sometimes we have to repeat the process if the
lim [f(x)}g(x) = ex~d : formis 2 or = again,
X—a 0 >
[ ]
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