
Derivative Warm-Ups

Differentiate:

I y = sec2(sin(x))

y ′ = 2 sec(sin(x)) · sec(sin(x)) tan(sin(x)) · cos(x)

I y = 21/x

y ′ = 21/x ln(2) ·
(
−x−2

)
If f (x) = xex , find f ′(x) and f ′′(x).
SOLUTIONS:

f ′(x) = ex + xex

f ′′(x) = ex + ex + xex = 2ex + xex



Derivative Warm-Ups

1. y = x4 + 2x3 + 6x

y ′ = 4x3 + 6x2 + 6

2. b(t) =
√
t +

1

3t2

b(t) = t1/2 +
1

3
t−2 ⇒ b′(t) =

1

2
t−1/2 − 2

3
t−3

3. s(w) =
w + 2

w + 1

ds

dw
=

1 · (w + 1)− (w + 2) · 1
(w + 1)2

= − 1

(w + 1)2



Derivative Warm-Ups

1. y(t) = tan−1(3t)

dy

dt
=

1

1 + (3t)2
· 3 =

3

1 + 9t2

2. c(x) =
√

ln(x)

c ′(x) =
1

2
(ln(x))−1/2

1

x

3. y = xf (x)
y ′ = f (x) + xf ′(x)



Given ey = 2x3y2 + e2, differentiate the expression twice
(implicitly). Do NOT solve for y , y ′ or y ′′.
First derivative:

eyy ′ = (2x3)′y2 + 2x3(y2)′ + (e2)′

eyy ′ = 6x2y2 + 2x32yy ′ + 0

Second derivative

(ey )′y ′ + ey (y ′)′ = (6x2)′y2 + 6x2(y2)′ + (4x3y)′y ′ + 4x3y(y ′)′

eyy ′y ′ + eyy ′′ = 12xy2 + 12x2yy ′ + (12x2y + 4x3y ′)y ′ + 4x3yy ′′



Differentiate: y = cosx(x)

ln(y) = ln(cosx(x)) = x ln(cos(x))

1

y
y ′ = ln(cos(x)) + x

1

cos(x)
(− sin(x))

y ′ = cosx(x)

(
ln(cos(x))− x sin(x)

cos(x)

)



x2 + y2 = L2

2x dx
dt + 2y dy

dt = 0
2(3)(−0.15) + 2y(0.2) = 0
Solve for y

y = 4

With x = 3 and y = 4, that forces
L = 5.



z2 = (x + y)2 + 5002

Known quantities:
dx

dt
= 4

dy

dt
= 5 and

15 min = 900 s
20 min = 1200 s

Find dz
dt after 15 min for woman.

2z
dz

dt
= 2(x + y)(x ′ + y ′)

We need x , y and then z , then we can solve for z ′.

x = 4 · 1200 = 4800, y = 5 · 900 = 4500, z ≈ 9313.4


