
§2.2: DERIVATIVES OF SINE AND COSINE
.

Dr. Janssen
Lecture 10
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What are the derivatives of sin(x) and cos(x)?
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ACTIVITY 2.2.2 (DESMOS): DERIVATIVE OF sin(x)

Consider the function f(x) = sin(x), which is graphed below. Note carefully that the grid in the diagram does not
have boxes that are 1× 1, but rather approximately 1.57× 1, as the horizontal scale of the grid is π/2 units per
box.

(a) At each of x = −2π,− 3π
2 ,−π,−π

2 , 0,
π
2 , π,

3π
2 , 2π, use a straightedge to sketch an accurate tangent line

to y = f(x).
(b) Use the provided grid to estimate the slope of the tangent line you drew at each point. Pay careful

attention to the scale of the grid.
(c) Use the limit definition of the derivative to estimate f′(0) by using small values of h, and compare the

result to your visual estimate for the slope of the tangent line to y = f(x) at x = 0 in (b). Using periodicity,
what does this result suggest about f′(2π)? about f′(−2π)?

(d) Based on your work in (a), (b), and (c), sketch an accurate graph of y = f′(x) on the axes adjacent to the
graph of y = f(x).

(e) What familiar function do you think is the derivative of f(x) = sin(x)?
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ACTIVITY 2.2.3 (DESMOS): DERIVATIVE OF cos(x)

Consider the function g(x) = cos(x), which is graphed below. Note carefully that the grid in the diagram does
not have boxes that are 1× 1, but rather approximately 1.57× 1, as the horizontal scale of the grid is π/2 units
per box.

(a) At each of x = −2π,− 3π
2 ,−π,−π

2 , 0,
π
2 , π,

3π
2 , 2π, use a straightedge to sketch an accurate tangent line

to y = g(x).
(b) Use the provided grid to estimate the slope of the tangent line you drew at each point. Again, note the

scale of the axes and grid.
(c) Use the limit definition of the derivative to estimate g′(π2 ) by using small values of h, and compare the

result to your visual estimate for the slope of the tangent line to y = g(x) at x = π
2 in (b). Using

periodicity, what does this result suggest about g′(− 3π
2 )? can symmetry on the graph help you estimate

other slopes easily?
(d) Based on your work in (a), (b), and (c), sketch an accurate graph of y = g′(x) on the axes adjacent to the

graph of y = g(x).
(e) What familiar function do you think is the derivative of g(x) = cos(x)?
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THE UPSHOT

Theorem
We have the following derivative relationships:

d
dx [sin(x)] = cos(x)

and
d
dx [cos(x)] = − sin(x).
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ACTIVITY 2.2.4

Answer each of the following questions. Where a derivative is requested, be sure
to label the derivative function with its name using proper notation.

(a) Determine the derivative of h(t) = 3 cos(t)− 4 sin(t).
(b) Find the exact slope of the tangent line to y = f(x) = 2x+ sin(x)

2 at the point
where x = π

6 .
(c) Find the equation of the tangent line to y = g(x) = x2 + 2 cos(x) at the point

where x = π
2 .

(d) Determine the derivative of p(z) = z4 + 4z + 4 cos(z)− sin(π2 ).
(e) The function P(t) = 24+ 8 sin(t) represents a population of a particular kind

of animal that lives on a small island, where P is measured in hundreds and t
is measured in decades since January 1, 2010. What is the instantaneous rate
of change of P on January 1, 2030? What are the units of this quantity? Write
a sentence in everyday language that explains how the population is
behaving at this point in time.
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