Exercise walk-through

3.1

Periodic Phenomena

AP Precalculus
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Periodic phenomena

A periodic function repeats

its output values over equal input O

intervals — tides, daylight hours, a o’@(\

rotating wheel. e opposite

Period and frequency

are reciprocals. sinf has pe- 0
riod 2.

adjacent
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Periodic functions, and angles in standard position

periodic the output pattern repeats at regular input steps
the period the smallest positive k with f(x+ k) = f(x) for all x
a cycle one complete repetition of the pattern
standard posi- vertex at the origin, initial ray along the positive x-axis; posi-
tion tive angles turn anticlockwise

; the arc length on a unit circle — so a full turn is 27, and 7w
radian measure

radians is 180°

why radians the arc-length and rate formulas only work in radians

Anything that oscillates — tides, daylight hours, a wheel — is modelled here, and always
by fixing period, amplitude and midline first.
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Sine, cosine and tangent on the unit circle

For a point (x, y) at distance r along the
terminal ray:

cosf =

X
-, sinez)—/, tanf =
r r

X 1<

tan 6 is the slope of the terminal ray —
which is why it is undefined at 6 = 5.

Ferris color
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Exercises 2.1:2.3

2.1 Define the period of a periodic function.

2.2 State how the amplitude relates to the max and min.

2.3 A wave has max 8 and min 2. Find the amplitude and midline.



AP Precalculus

Exercises 2.1:2.3

2.1 Define the period of a periodic function.

2.1

o the length of one complete cycle

2.2 State how the amplitude relates to the max and min.

2.2
max — min

o amplitude = 5

2.3 A wave has max 8 and min 2. Find the amplitude and midline.

2.3

82 8+2

o amplitude = — = 3; midline = )
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Exercise 3.1

3.1 The period of a periodic function is

D A its height

B the length of one cycle
C its maximum
D its slope
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Exercise 3.1

3.1 The period of a periodic function is

D A its height

B the length of one cycle
C its maximum
D its slope

3.1B

o the length of one cycle.
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Exercise 3.2

3.2 The amplitude equals

D A max — min
max — min

B
2
C max —2|— min

D max
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Exercise 3.2

3.2 The amplitude equals
D A max — min
B max — min
2
C max —2|— min

D max

3.2 B
max — min
2




AP Precalculus

Exercise 3.3 (a)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(a) Find the amplitude.
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Exercise 3.3 (a)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(a) Find the amplitude.
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Exercise 3.3 (b)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(b) Find the midline.
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Exercise 3.3 (b)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(b) Find the midline.




AP Precalculus

Exercise 3.3 (¢)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(c) State the period.
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Exercise 3.3 (¢)

3.3 A tide has maximum height 6 m and minimum 0 m, repeating every 12 h.

(c) State the period.
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