
Limits

In the following, lim
x→a

f(x) = F and lim
x→a

g(x) = G .

lim
x→a

kf(x) = k × lim
x→a

f(x) = kF

lim
x→a

[f(x)± g(x)] = lim
x→a

f(x)± lim
x→a

g(x) = F ±G

lim
x→a

[f(x) · g(x)] = lim
x→a

f(x)× lim
x→a

g(x) = F ·G

lim
x→a

[f(x)]n = [F ]n

lim
x→a

f(x)
g(x)

=
lim
x→a

f(x)

lim
x→a

g(x)
=

F

G
, where G 6= 0 .

lim
x→a

[
ef(x)

]
= e

lim
x→a

f(x)
= eF

lim
x→a

[logb f(x)] = logb

[
lim
x→a

f(x)
]

= logb F , where F > 0 .

lim
x→±∞

1
x

= 0

lim
x→±∞

1
xn

= 0 , where n > 0 .

lim
x→0+

1
x

= +∞

lim
x→0−

1
x

= −∞

sinx < x < tanx , where 0 < x <
π

2

lim
x→0

sinx

x
= lim

x→0

x

sinx
= 1

lim
x→0

tanx

x
= lim

x→0

x

tanx
= 1

lim
x→0

1− cos x

x
= 0

(
1−cos x

x = 1−cos x
x · 1+cos x

1+cos x = sin2 x
x(1+cos x) = sin x

x
sin x

1+cos x

)
lim
x→0

1− cos x

x2
=

1
2

(
1−cos x

x2 = 1−cos x
x2 · 1+cos x

1+cos x = sin2 x
x2(1+cos x) = sin2 x

x2
1

1+cos x

)

1


