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Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Fory = cos((—f)x), the argument is in radians and x is measured in

seconds. Find the smallest positive period and the ordinary
frequency in cycles per input unit. Explain why the inside multiplier
itself is not generally the ordinary frequency.

Bank label:

Construct y = sin(bx) or y = cos(bx) with period 4s; input is
measured in radian units. The parent phase at the origin is fixed.
Respect the stated sign information (either) and list every supported
b, converting units before using |b| :2—; .

Bank label:

A sinusoid has period 7 seconds. An inclusive observation window

lasts 5 seconds and begins % of a cycle after the fixed cycle origin.

Count complete cycle traversals within the elapsed window, the
residual fraction of a traversal, and the ending phase modulo one
cycle. Do not count an endpoint event as an extra traversal.

Bank label:

For y = cos((4)x), the argument is in radians and x is measured in
seconds. Find the smallest positive period and the ordinary
frequency in cycles per input unit. Explain why the inside multiplier
itself is not generally the ordinary frequency.

Bank label:

Construct y = sin(bx) or y = cos(bx) with frequency é cycles per
hour; input is measured in hours. The parent phase at the origin is
fixed. Respect the stated sign information (either) and list every
supported b, converting units if needed before using |b| :2—; .

Bank label:

A sinusoid has period 8 seconds. An inclusive observation window
lasts 17 seconds and begins g of a cycle after the fixed cycle origin.

Count complete cycle traversals within the elapsed window, the
residual fraction of a traversal, and the ending phase modulo one
cycle. Do not count an endpoint event as an extra traversal.

Bank label:

Fory = cos((3§ )x), the argument is in radians and x is measured in
hours. Find the smallest positive period and the ordinary frequency
in cycles per input unit. Explain why the inside multiplier itself is
not generally the ordinary frequency.

Bank label:

Construct y = sin(bx) or y = cos(bx) with frequency 2 cycles per
second; input is measured in seconds. The parent phase at the origin
is fixed. Respect the stated sign information (either) and list every

supported b, converting units if needed before using [b| :Z—T".

Bank label:
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Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a

decimal. A value without its unit is not a complete answer.

Map the listed parent-angle anchors u to the graph of y = cos(—3x).
Complete the transformed x-inputs using u = bx, retain each parent
output, and state whether left-to-right anchor order is preserved or
reversed.

Required response

parent angle parent output transformed input
0 1
z 0
T -1
32 0
2 -
2 1

A sinusoidal graph labels a maximum and the fourth following
maximum 14 seconds apart. The graph explicitly certifies the stated
events as consecutive or gives the exact number skipped, and
crossing directions are shown. Determine the smallest period and
justify the cycle fraction used.

7\ 7\
a maximum the fourth following
maximum

14 seconds

Map the listed parent-angle anchors u to the graph of y = cos(ix).

Complete the transformed x-inputs using u = bx, retain each parent
output, and state whether left-to-right anchor order is preserved or
reversed.

Required response

parent angle parent output transformed input
0 1
2 0 S
T -1
32 0
> -

Construct y = sin(bx) or y = cos(bx) with period 360; input is
measured in degrees of physical input. The parent phase at the
origin is fixed. Respect the stated sign information (either) and list
every supported b, converting units before using |b| :2—;.
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Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.

Visit each card once and continue to FINISH.

START

A sinusoid has period 3 seconds. An inclusive observation window
lasts 8 seconds and begins 0 of a cycle after the fixed cycle origin.
Count complete cycle traversals within the elapsed window, the
residual fraction of a traversal, and the ending phase modulo one
cycle. Do not count an endpoint event as an extra traversal.

Your response:

Incoming: 2 complete cycles; residual § cycle; ending phase § cycle

Construct y = sin(bx) or y = cos(bx) with period 5; input is
measured in minutes. The parent phase at the origin is fixed. Respect
the stated sign information (positive) and list every supported b,
converting units before using |b| :z—;.

Your response:

Incoming: b = 23

1 .. . . .
Fory = cos((g)x), the argument is in radians and x is measured in

radian input. Find the smallest positive period and the ordinary
frequency in cycles per input unit. Explain why the inside multiplier
itself is not generally the ordinary frequency.

Your response:

Incoming: period 47; frequency i cycles per input unit

A sinusoid has period 2 seconds. An inclusive observation window
lasts 6 seconds and begins i of a cycle after the fixed cycle origin.

Count complete cycle traversals within the elapsed window, the
residual fraction of a traversal, and the ending phase modulo one
cycle. Do not count an endpoint event as an extra traversal.

Your response:
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contains an error.

The supplied cos sample table is finite. Audit the listed candidate rules against every row and decide whether the period
is identified. Explain any aliasing and name one minimal additional sample or bound that would resolve or narrow it.
Measure the trigonometric arguments in radians. Compare the candidate rules cos(2t), cos(4nt). Work with sinusoidal
recurrence with fixed origin and phase. No additional constraint is supplied. Only the displayed finite samples are given.
The supplied samples are (output 1; ¢0), (output —% ; t%),(output —% : t%),(output 1;t1).

Identify the error or first invalid step, give the corrected result, and state a brief mathematical reason.

output t
1 0
1 1

2 3
_1 2

2 3
1 1

Audit the proposed horizontal-scaling explanation. Check nonconstancy, full-cycle phase change, landmark direction,
sampling limits, and input units as relevant. Identify the first error and give the smallest sufficient repair. Work with
sinusoidal recurrence with fixed origin and phase. Use y = sin(n%). A student claims: frequency is % cycles/ s
Measure t in seconds.
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Period and Frequency of Sinusoids
Full Worked Solutions - excerpt
Worked example

Problem. For y = sin((r)x), the argument is in radians and x is measured in seconds. Find the smallest positive period and
the ordinary frequency in cycles per input unit. Explain why the inside multiplier itself is not generally the ordinary frequency.

Answer. period 2; frequency % cycles per input unit

Explanation and check.
2m _

For a nonconstant parent, T = VTl

2. Then ordinary frequency is % = % ; b instead measures radians of phase per input unit.

Worked example

Problem. For y = sin((6)x), the argument is in radians and x is measured in days. Find the smallest positive period and the
ordinary frequency in cycles per input unit. Explain why the inside multiplier itself is not generally the ordinary frequency.

Answer. period g ; frequency ;r cycles per input unit

Explanation and check.

For a nonconstant parent, T = _z

W3 Then ordinary frequency is 1T = % ; b instead measures radians of phase per input unit.
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