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1. Show that f(x) = x|x| is diferentiable on R.

2. Show that the function

f(x) =

{
x sin( 1x) : x ̸= 0

0 : x = 0

is not differentiable at the origin.
Hint: Use the SCL to show that the limit does not exist.

3. Apply L’Hospital’s Rule to find lim
x→∞

x
(

arctanx− π

2

)
.

4. Use the Mean Value Theorem to prove that

sinx ≤ x for all x ≥ 0.

5. Use the Mean Value Theorem to prove that

cosx− 1 ≤ x for all x ≥ 0.

6. Find condition of a ∈ R satisfying
f(x) = ax2 + 3x+ 5

is strictly increasing on interval (1, 2).

7. Let f(x) = x2ex
2 where x ∈ R.

7.1 Use IFT to show that f−1 exists and its differentiable on (0,∞).
7.2 Compute (f−1)′(e).

8. Use the Inverse Function Theorem to prove that

(arctanx)′ =
1

1 + x2
for x ∈ (−∞,∞).
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