
AP CALCULUS
DIFFERENTIABILITY

1. f is not differentiable at x = −2 because f ′−(−2) @.

f is not differentiable at x = 2 because f ′−(2) 6= f ′+(2) ∴ f ′(2) @.

f is not differentiable at x = 5 because f ′−(5) 6= f ′+(5) ∴ f ′(5) @.

f is not differentiable at x = 7 because f ′−(7) 6= f ′+(7) ∴ f ′(7) @.

2. f is not differentiable at x = 3 because f is not continuous at x = 3.

f is not differentiable at x = 4 because f ′−(4) 6= f ′+(4) ∴ f ′4) @.

f is not differentiable at x = 6 because f ′−(6) 6= f ′+(6) ∴ f ′(6) @.

3. f(x) =

{
x− 6 x ≥ 6
6− x x < 6

f ′(x) =

{
1 x > 6
−1 x < 6

Since f ′−(6) = −1 but f ′+(6) = 1 −→ f ′(6) @ ∴ f is not differentiable at x = 6.

4. f is not differentiable at any integer because f is not continuous at any integer.

5. Continuity test at x = 0

f(0) = 0

lim
x→0

f(x) = lim
x→0

(x− 1) = −1

Since f(0) 6= lim
x→0

f(x), f is not continuous at x = 0 and therefore f is not differentiable at x = 0.

Continuity test at x = 1

f(1) = 0

lim
x→1−

f(x) = 0 and lim
x→1

f(x) = 0 −→ lim
x→1

f(x) = 0

Since f(1) = lim
x→1

f(x), f is continuous at x = 1

Differentiability at x = 1

f ′(x) =

 1 x < 1 and x 6= 0
0 x = 0
−1 x > 1

Since f ′−(1) = 1 but f ′+(1) = −1 −→ f ′(1) @ ∴ f is not differentiable at x = 1.
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6. f ′(x) =

{
2x x < 0
1 x > 0

Since f ′−(0) = 0 but f ′+(0) = 1 −→ f ′(0) @ ∴ f is not differentiable at x = 0.
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