Limit of a Function

2 o 2 i
Q 31. Find lim,,_,, {H-smleri=e e

(IIT JEE)

Solution

Note that simply subtituting h = 0 gives % so some careful evaluation is needed.

“—"  Consider f(h) where

__(a+nh)?sin(a+h)—a’sina
f) = -
(a?+2ah+h?)sin(a+h)—a?sina
= h

¢ __a?sin(a+h)+2ahsin(a+h)+h?sin(a+h)-a’sina
q - h

We look for an arrangement where h in denominator either cancels with some & in

. sinx
numerator or becomes part of llr%T = 1 formula.
xX—

s Hence,
‘ Group these Group these

f(h) __a?sin(a+h)—a?sina + 2ahsin(a+h)+h? sin(a+h)
- h

o= __a®(sin(a+h)—sina) | hsin(a+h)(2a+h)

= - h h
Recall (Sin C-sin D)
a?(sin(a+h)-sina)

= p + sin(a + h)(2a + h) since h # 0, h could be canceled

a2{2 Cos(a+}21+a) .n(a+h—a

= - ) + sin(a + h)(2a + h)

a? cos(a+ﬁ) sin(ﬁ) .
= 2 22 + sin(a + h)(2a + h)

2

Hence

R\ . (h
a? cos(a+;) sm(—

o 7 2 4 ’lli_r}?) sin(a + h)(2a + h)

2
= a?limp __cos (a + E) X limﬁ + lim sin(a + h)(2a + h)
>0 2 A, % h—0
2

limy_o f(h) = limp_
2

=a’?cosa+ 2asina
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