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1. Which of the following functions is differentiable at 0:

f(x) = x|x|, g(x) = x
√
|x|, h(x) = x + |x|,

k(x) =

{
x2 sin π

x
if x 6= 0

0 if x = 0,
l(x) =

{
x sin π

x
if x 6= 0

0 if x = 0.

2. For which real numbers a and b, the following function is differentiable at 0:

f(x) =

{
ax + b for x < 0
x− x2 for x ≥ 0.

3. For which real numbers a and b, the following function is differentiable at 0:

f(x) =

{
ax + b for x < 1
x− x2 for x ≥ 1.

4. Compute the derivatives of the following functions:

f(x) = x sinx + cosx, g(x) = cos2 x, h(x) =
cos2 x

x
,

k(x) =
5ex

1 + tan x
, l(x) =

1 + ex

1− ex
, m(x) = ex sinx cos2 x.
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