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Problem Set 0: Solutions

1. Solution

f(x) =

{
2 if x = 0, 1

0 otherwise

2. Solution

1. f(x) = xa, f ′(x) = axa−1

2. f(x) = eax, f ′(x) = aeax

3. f(x) = (3x+ 2)3, f ′(x) = 3(3x+ 2)2 × 3 = 9(3x+ 2)2

4. f(x) = 3x
x2+1

, f ′(x) = 3× 1
x2+1

+ 3x× −1
(x2+1)2

× 2x = 3
x2+1

− 6x2

(x2+1)2
= −3(x2−1)

(x2+1)

5. f(x) = 4e−3x, f ′(x) = −12e−3x

6. f(x) = x lnx, f ′(x) = lnx+ 1

3. Solution

1. Local maximum: f(x) = 2
3
√
3
at x = 1√

3

2. Local minimum: f(x) = − 2
3
√
3
at x = − 1√

3
.

3. No global maximum

4. No global minimum

4. Solution

1. Convex

2. Convex

3. Both concave and convex

4. Concave. If -f(x) is convex, then f(x) is concave

5. Concave

6. Concave for x ≤ 0, and convex for x ≥ 0
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