
MATH 116, Spring 2012, Assignment 5
Due date: Friday, June 8

Formal definition of a derivative, common derivatives

Submission instructions: Clearly write your full name and ID number on
the first page. To avoid marking and handling difficulties, please staple all
submitted pages together and answer the questions in the order they appear
on the assignment.

Academic integrity: Students are encouraged to collaborate on assign-
ment problems but must write up their assignments independently. Copy-
ing is strictly forbidden!

Suggested problems:

Section 3.1, 5− 14
Section 3.2, 1− 12, 17− 30
Section 3.3, 1− 12, 14− 18, 24− 25, 30− 33

Problems for submission:

1. Use the formal definition of the derivative to evaluate f ′(x0) for the
following functions at the given point x0:

(a) f(x) =
√
x+ 1, x0 = 0, (b) f(x) = x3 − x, x0 = 2

(c) f(x) = x3/2, x0 = 1.

2. Limits involving trigonometric functions can often be simplified and
evaluated by using basic trigonometric identities.

(a) Use trigonometric identities to show that

lim
h→0

cos(x+ h)− cos(x) cos(h)

h
= − sin(x).

(Hint: You will need to use the identity lim
h→0

sin(h)

h
= 1.)



(b) Use the trigonometric identity sin2(x) + cos2(x) = 1 to show that

lim
h→0

cos(h)− 1

h
= 0.

(c) Use the formal definition of the derivative to show that

d

dx
[cos(x)] = − sin(x).

3. Use the power law to evaluate f ′(x) for the following function

f(x) = 7x3 +
2

x
− 3x−5/3 + 1.

4. Determine the equation of the tangent line to f(x) = x3−3x2 +6x−1
at x = −1.

5. Determine the equation of the line which is tangent to f(x) = ex and
goes through the point (0, 0).

6. Use the fact that f ′(x) = 0 at the vertex of a parabola to show that,
if a parabola has roots at x = a and x = b, then the vertex lies at the
midpoint.

7. The tides influence the water height (in meters) in a coastal region
according to the relationship

H(t) = −5 cos
(π

6
t
)

+ 15, 0 ≤ t ≤ 24

where t is the time of the day (in hours) starting at midnight.

(a) How many high tides are there per day?

(b) What is the average rate of change in water height between 6
a.m. and noon?

(c) What is the steepest (positive or negative) instanteous rate of
change in water height between 6 a.m. and noon? When does it
occur?


