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1. Calculate the following derivatives:

(a)
d

dx
e3

(b)
d

dx
(πx2)23

(c)
d

dx

1− x√
x

(d)
d

dx
7x49x

2. Evaluate the limit lim
h→0

(27 + h)2/3 − 9

h
.

3. Find the equation for the tangent line to f(t) =
t

et − 1
at t = 1.

4. Which of the following derivatives requires the product or quotient rules? Which do not?
Compute the derivatives.

(a)
d

dx
π3x2

(b)
d

dx

x1/3

e

(c)
d

dx

e2x − 7

ex+1

(d)
d

dx

(ex + 1)2

e−x

(e)
d

dx

(
√
x− x)2

x5/2

(f)
d

dx

(ex + x)2

e−x

5.

6. Find the equation of the normal line to f(x) = x cot(x) at x = −π
6

.

2

3π

4
and f ′(π) = 2018. Consider theSuppose f(x) is a differentiable function such that f(π) =

composite function g(x) = cot(f(x)).

(a) Calculate g′(π)

(b) Suppose additionally that f is an even function. Calculate g′(−π)

(c) Suppose additionally that f is an odd function. Calculate g′(−π)
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7.

8. Let f(x) = e
1
3
x3−x.

(a) At what points (x, y), if any, does f(x) have a horizontal tangent line?

(b) Find the equation for the tangent line to f(x) at x = 0.

9. At how many points does the curve 2y3 + y2 − y5 = x4 − 2x3 + x2 have horizontal tangent
lines?

10. Follow the steps below to find the derivative of f(x) = tan−1(ex
2

)

(a) Begin by writing y for f(x), i.e., y = tan−1(ex
2

)

(b) Observe that the result from part (a) is equivalent to tan(y) = ex
2

.

(c) Differentiate the expression from part (b) implicitly, and find f ′(x).

(d) Does f(x) have any horizontal tangent lines? If so where?

11. Let f(x) =
(x2 + 4) cos(πx)e3x

sin(3πx)
√
x+ 3

.  Find f′(x). 

12. Calculate the following derivatives.

(a)
d

dx
ln(ln(x))

(b)
d

dx
ln(ln(ln(x)))

(c)
d

dx
ln(ln(ln(ln(x))))

3

Hint:  use logarithmic differentiation

Find the slope for each of the following functions at the given point:

(a) f(x) = cos(x) at x = π/4.

(b) g(x) = ln(x− 1) at x = e.

1

x2
(c) h(x) = at x = 2.
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13.

14.

15.

16.

4

Evaluate the following derivatives.

(a)
d

dx
sin−1(2

√
x)

(b)
d

dx
sec−1(x2)

(c)
d

dx
2x tan−1(x)

(d)
d

dx

√
cos−1(x)

Evaluate the limit lim
h→0

cos−1
(√

2
2

+ h
)
− π

4

h
.

(a)

(b)

(c)

f(x) = in−1(2x − 1)

(x) = an−1(sin(x))

(x) = (1 + x2) an−1(x)

(a)   f(x) = csc(5x)

(b)   g(x) = -4sin2(2x)

(c)       f(x)   =  2x cot(x)

(d)      g(x) =  cos3(2x2-1)

CƛƴŘ ǘƘŜ ŘŜǊƛǾŀǘƛǾŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦǳƴŎǘƛƻƴǎΥ

CƛƴŘ ǘƘŜ ŘŜǊƛǾŀǘƛǾŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦǳƴŎǘƛƻƴǎΥ
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1)

2)

Differentiate the following functions.
a) 𝑓(𝑥) = 𝑥√𝑥2 − 3 

b) 
𝑔(𝑥) =

𝑥3 + 2

𝑥2 + 1

c) 
ℎ(𝑥) = (3𝑥2 − 1) (𝑥2 −

1

𝑥
) 

d) 
𝑟(𝑥) =

𝑥3 + 2𝑥2 + 𝑥 − 1

√𝑥

3)

Differentiate the following functions:

a) ℎ(𝑥) =
𝑥2−𝑥+1

(𝑥−1)2/3

b) 𝑘(𝑥) = {
−

𝑥2−1

𝑥+2
, 𝑥 >  −1

𝑥 + 2, 𝑥 ≤  −1

c) 𝑛(𝑥) = sin2(cos(4𝑥))

4)

Find…
lim
ℎ→0

√𝑥 + ℎ
5

− √𝑥
5

ℎ

5)

Given 𝑓(𝑥) = 3𝑥2 √4 − 𝑥23

a) Find 
𝑑𝑓

𝑑𝑥
b) Where are the horizontal and vertical tangents?

6)

For the following equation:

5𝑥2𝑦 − 𝑦3 = 1 + 𝑥2 

a) Find 
𝑑𝑦

𝑑𝑥
.

b) Find the equation of the tangent line to the curve at the point (1,2).

7)

Find the derivatives of the following functions:
a) 𝑓(𝑥) =

𝑥

𝑥+3

b) 𝑔(𝑥) = sin (3x )

8)

For what values of 𝑥 does the function 𝑔(𝑥) = 𝑥 + 2 sin (𝑥) have horizontal tangent lines?

9)

Suppose 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 and that the tangent lines at 𝑥 = 1 and 𝑥 = −1 have slopes −8 and −1

respectively, and that the point (2,15) is a point on the graph. What are the values of 𝑎, 𝑏, and 𝑐?

Find the values of 𝑎 so that the tangent line to 𝑦 = 𝑥2 − 2√𝑥 + 1 is perpendicular to the line 𝑎𝑦 + 2𝑥 =

2 at 𝑥 = 4.

10) Find the x values where the curve represented by the following equation has horizontal tangent lines.

𝑥2 + 𝑥𝑦 + 𝑦2 = 6 

11) Take the derivatives of the following functions [using logarithmic differentiation]:

a) 𝑓(𝑥) = 5tan2(𝑥)

b) 𝑔(𝑥) =  𝑥sin(𝑥)

c) ℎ(𝑥) =
𝑒3𝑥+1(𝑥2+3)

3

√2𝑥−1
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