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LIMIT AT A POINT

Limit of a function y = f(x)at a point x = a¢ exists, ifasx
approaches a from left or from right, y = f(x)approaches to
same value.

» x-axis

v
Infinite
discontinuity
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EXAMPLE

2
x~ -4
fay=""
(we have to check limit at x = 2)
f(x)=x+ 2 (if x # 2)
\AA~”

¢ Function is not defined at x = 2.

Now, ifx= 1.9 f(x) = 3.9 L ,/(x) - 4
| |

1.999 3.999
1.99999 3.9999 rt—d

and x=2.1 f(x)=41 0
2.0013 4.001 g %(4) ot delimed.

2.000 4.0001
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INDETERMINATE FORM

An indeterminate form is an expression involving two functions
whose limit cannot be determined solely from the limits of the

individual functions.

If a function f(x) takes any of the following forms at

oo

x= a,g,—,oo — 00,0 X 00,0° = 1%, then f(x)is said to be

0 oo A
indeterjiinfte a} X =q.
JS SV

w w Lo
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IMPORTANT RESULTS
xl%l} sn}f( -1,

) tim cos fx)=1,
- f(x) _

Ol T L

lim (1+ ()™ =e ,

fa) -0/

() din b -

of &) _q
5) lim =1
X—a f(x) a
fx) _
6 tim 2= 1ogb (b>0)
X— a f(x) —
m m
@glim X —d @am”‘/
x—=a x™" —qg"
,(/f,) Z"’—a") - Md /
K— a .y
X AN /

h—-o @ (/»/- /0))}0 ./)@ (/)/0
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L'HOSPITAL RULE

Let f(x)and g(x)be two functions such that f(a) = Oand
g(a) =0, then
f(x) f(x)

Iim —= = Iim —
x—oa g(x) x-ag (x)

For other indeterminate forms we have to convert

them into either 0 or — form and then we may apply

co

L’ Hospital’s rule.



NDA 1 2024 LIVE CLASS - MATHS - PART 1

L'HOSPITAL RULE

Determinate-Indeterminate Forms Table

Indeterminate Forms Determinate Forms

GIURNS\ o0 + 00 = 00

+o00/ —00 — 00 = —00

oo —\oo 0™ =10

Use L'Hopital's Rule Do Nof Use L'Hoépital's Rule
o

\/ ///
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IMPORTANT EXPANSIONS

VAR
(xi) sinx=x — & + & — ... (xii) cos x e
(xiii) tan x = x + ﬁ 4 %m + 1T g7 (xiv)sinhx=x+ £ 4+ £ — ...
(xv) cos hx = 1+ —|- —[— .......... (xvi) tanhx=};; m; T 2]%5 _3%3’7 """"
(Xvi11) sin 1.:r: = x—!— z + = + _________ (xviil) cosﬁlm = % — (x+ g‘:’ + 9;5 4o,
(x1x) tan lw—x——a—[—%E—%—l— .........
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Q)What 1s the value of

(@) 1 Ap) 0
(C) oo d) -1
X:,/_ : Xfﬂ , ’
I— 00 = ’/—90 Z (I»)

‘4/4”) §in - 0
1T— » L
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sin x

Q)What 1s the value of Iim ?
X — oo X
(a) 1 (b) 0
(c) oo (d) -1

Ans: (b)
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Q) What 1s the value of Iim {x sin (g)}‘?

X —> oo X
(a) 2 (b) 1
() 1/2 (d) oo
iy I G)MR ( Sin (7 ))
1L (‘i‘)
/8
lin U ( ‘;”(—5*)_) R k() 2 ()
L —p ——0 (Q - — -
L x g

I— 0

Ax —= 0

¥ — 0
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Q) What 1s the value of Iim

X — o

(a) 2
(c) 1/2

Ans: (a)

-

(b) 1
(d) e

2

X

i
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Q)What is the value of lim cos(ax) - cos(bx)? =1 [’)

2

x—0 X J(’)

(a) az— b , (b) a2+ b , /
® b ;a @ b J;a, K'//bs}bnla/we/
{')_
by~ (0x)a + in (br)b d™
X—0 X
Iy "aleo!(ax) ' 52003&’9 - _at44°
19 e

2 q
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Q)What 1s the value of lim cos(axx) — cos(bx)?

x—0 xz
(a) a2— b , (b) a,2+ b ,
b —a b” + a
d
(c) 5 (d) 5

Ans: (c)
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. 9 .
2sm“x+smx—1 .

Q) lim

. 9 .
x_,%Zsm x—3sinx+1

(a) 3 J])T -3

L_
o?x;/i t oyl

-

1s equal to
(c) 6 (d) 0

Q
cosx + SX
l(;”) 6’5/7’)1

— —

x— T 4 Sinx Cosx — 3ol
b

‘(x:?/-)“[if‘ﬁ 343
q 2 - ",-T

\1
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. 9 .
2sm“x+smx—1 .

Q) im — : 1s equal to
cs T 28sin“x—3smnx+1
6
(a) 3 (b) =3 (c) 6

Ans: (b)

(d) 0



NDA 1 2024 LIVE CLASS - MATHS - PART 1

4 3 3
QIf lim * " = lim . "% then kis
x—1 v—1 xekxz—k

4 3
- b) = -~
(a) ; (b) 2 (c)

o q¥_ Y A 13,/(3

b )

19 g/ x—9 k Y-k

—
P

U 2 -k"
1=k a-kv

40"kt L, de sk

—

st/ !

ol oo
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4 3 3
QIf lim * " = lim . "% then kis
x—1 v—1 xekxz—k
4 3 3
- b) = -
(a) ; (b) 2 (c) 5

Ans: (d)

8
d) °
()8
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2

Q) If limix —ax1+ b:5, then a + b1s equal to
x— o
(&) — 4 (b) 1 (¢) =7 (d) 5
Q 2 o -
5 - [/QN) 2 —a [ur) L —ax +6 —5(1 /)
r—1/f / X/
[ +3+b = 5L —%
5o by d1-0 4+4 =0
Ve B
- =% L"‘i
a=-3
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2

Q) If lim ©_— %%+ b
r—1 r—1
(a) — 4 (b) 1

Ans: (c)

(¢c) =17

=5, then a + b1s equal to

(d) 5
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Iim xcot(4x) 1s equal to
x— 0 sin” x cot*(2x)
() 0 ) 1 (c) 4

o v/
N Lk L

AS4

X=0 i Gnx

A"

1—90

Fany
0 [ H ﬁ)’)?l
(;jo }V(ﬁncm)( X

im 4 ( _‘&_,) fan'22_
y 8

(d) 2
fa*
ot
2
—ZT— —Ix/
Sinx

&cm ’fahx - /
90 1
by 2 =
190 fonk
(1 .
ten
T
{L— b
Ax— 0
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What 1s the set of all points, where the functloné

f(x)= 1s differentiable?

R .

o () \
§_L. © X <0

®) (0,%)only /
© (-o0,0)u(0,)only ~Xz

(d) (—o0,0) only [/»{0 IQHD

Lfn) 7/(6/',’)-7[[0[ h"‘9 £/DHJ) J/j
/7—90 "'/5

[+

h—=p \/+h

h
" <i‘°)/'4 () v (7 =)0
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The function f(x) 1S glven
2 . . .
x”, 1if x1s rational .
f(x) = o .o . . . then, 1t 1s
—x“, 1f x 1s 1rrational
(a) continuous at x =0

. 1
(b) continuous at x = —

discontinuous at x =0
(d) None of the above

@i=]
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.1
If the function f(x)= 2% — sIn 1x J(x=0) 1s
2x + tan " x

continuous at each point of its domain, then the value
of f(0)1s
(a) 2 (b) 1/3 (c) 2/3 (d) —-1/3
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EXAMS

lim 1 + 2 R 1s equal to
n—e( 1 —n?  1-n?

1
b) — +
(a) 0 (b) >

(c) % (d) None of these
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If f(x)=>: o+ 4tanx;x # 0 1s continuous at x =0,
X
k; x=0
then the value of k1s
(a) 7 (b) 6

(c)—5 (d)—-1
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