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Exercise Series No. 3

Exercise 1:

Compute the limits of the following functions:

1) lim
x→1+

(
1

1− x
− 1

1− x2

)
, 2) lim

x→1

xn − 1

x− 1
, n ∈ N∗ 3) lim

x→+∞

x−
√
x

ln(x) + x

4) lim
x→0

ln(1 + x2)

sin2(x)
, 5) lim

x→0

√
1 + x−

√
1− x

x
(SUPP), 6) lim

x→+∞

√
x+

√
x−

√
x (SUPP)

Exercise 2:

Study the continuity of the following functions:

1)f(x) =

 x+

√
x2

x
if x ̸= 0,

0 if x = 0.

2)(SUPP)f(x) =


sin(x)

|x|
if x ̸= 0,

1 if x = 0.

Exercise 3:

Determine if the following functions are extendable by continuity at x0 = 0.

1)f(x) =
ex − 1√

|x|
, 2)(SUPP)f(x) =


1− cos(x)

x2
if x > 0,

sin(x)

x
if x < 0.

Exercise 4:

Study the differentiability on R of the following functions:

1)f(x) = x|x|, 2)(SUPP)f(x) =


|x|

√
x2 − 2x+ 1

x− 1
if x ̸= 1,

1 if x = 1.

Exercise 5:

1) Using the Mean Value Theorem, show that

1

1 + x
< ln(1 + x)− ln(x) <

1

x
.

2) Compute
lim

x→+∞
x(ln(1 + x)− ln(x))

and deduce

lim
x→+∞

(
1 +

1

x

)x

.


