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Topic focus

Across 96 tasks this topic asks for count by h-region, count by level case, count for each L, number of distinct solutions for each

case, solution count by case and all roots.

8 PDFs and a README; 47 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.
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Answer each question and record the matching bank letter. Give exact values. Give the whole requested response, including any reasoning

the question asks for.

Solve sin x = % for 0 < x < 2. Use both unit-circle branches and
check the endpoints.

Bank label:

Solve sin(2x) = 0 on 0 < x < 7. First map the x-interval to the
complete 2x-interval, then divide the enumerated angle values by 2.

Bank label:

Solve 2sin® x —3sinx + 1 = 0 for 0 < x < 27. Treat u = sin x, solve
both feasible levels, and merge any overlapping angle sets.

Bank label:

Find every x in [0, 27) satisfying sin x cos x = 0. Solve the two zero
factors separately and combine without duplicating any root.

Bank label:

Solve ===

ooz -0 on [0, 27]. Record denominator exclusions before

using numerator-zero logic.

Bank label:

Using sin® x = 1-cos? x, solve sin® x = 1-cos x on [0, 27). Keep every
root produced by the resulting factored equation.

Bank label:

Solve cosx = —JZ—E for - < x < m. Use the signed unit-circle interval
rather than converting the final answers to [0, 27).

Bank label:

Solve cos(x — %) = % on [0, 27]. Enumerate every allowed angle

x— g in the mapped window, including boundary hits.

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. Give the whole requested response, including any reasoning the question asks for.

Solve 2sinx + 1 = 2 for 0 < x < 27. Normalize the output before
selecting sine branches.

For sin x = ¢ on [0, 277), determine the solution count when ¢ = 1,
when 0 < || < 1, when ¢ = —1, and when |c| > 1. Base the count on
intersections with the extrema.

Solve —3 cos x + 2 = 5 on [0, 27]. After isolating cosine, use the
extreme level to determine multiplicity.

Solve v/1 — cos x=sin x on [0, 27]. After squaring, substitute every
candidate into the original equation to enforce the nonnegative left
side.

Solve sinx = 2 on [0, 27]. Give the range-based reason for your
conclusion.

Solve sin® x = sin x on [0, 27). Explain which solutions would
disappear if both sides were divided by sin x.
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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.

Incoming: {0}

Solve tan(2x — E) = 1for 0 < x < 7. Filter the angle family % +kr
through the mapped window.

Your response:

Incoming: [0, %] union [3%, 27]

Solve sin® x — 2sinx + 1 = 0 on [0, 277]. Explain why a repeated
auxiliary root still produces a one-element angle set.

Your response:

Incoming: {0, %, 7, 21}

Incoming: {5 %, 7%}

A nonnegative graph of (sin x — 0.6)? on [0, 7] touches zero at two
certified minima. Report both roots to the nearest thousandth and
explain why sign-change bracketing detects neither.

Required response

0.643501109 0

2.498091545 0

Your response:

Solve (2 sinx + 1)(2sinx — 1) = 0 on [0, 2). Enumerate the positive
and negative half-levels separately.

Your response:

Incoming: {%, 5 %}

Solve cos(—x + %) = \/2_5 on [—, xr]. Reverse the mapped interval

correctly before filtering the two cosine branches.

Your response:

Incoming: {3.000}

sin x

Solve . =1lon [0, 27r). Preserve the cosine exclusions while using
the equivalent tangent level where defined.

Your response:
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contains an error.

A student reports only x = g for sinx = ? on [0, 27r]. Identify the missing branch and give the corrected complete set.

A student uses a2r repeat and lists {—27,0, 27z} for tanx = 0 on [—2x, 27]. Repair the period and include every
missing root.

A solution lists both 0 and 27 for cosx =1 on [0,27). Repair the set by applying the interval notation.

A solution factors sin® x + sin x — 2 = 0 but tries to include an angle for sin x = —2. Remove the impossible auxiliary
level and finish the solution on [0, 27].
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Full Worked Solutions - excerpt
Worked example

Problem. Solve cosx = —1 on —27 < x < 27. Filter the extreme-value family 7 + 2k through the symmetric interval.
Answer. {-71, 1}

Explanation and check.

The family x = 7 + 2k yields -7 for k = —1 and 7 for k = 0. Adjacent values lie outside the interval.

Worked example

Problem. Solve 5tanx + 2 = 2 on [—7x, 7]. Apply tangent’s n— spaced zero family to the closed endpoints.
Answer. {71, 0, 7}

Explanation and check.

The equation reduces to tanx = 0, whose zeros x = kx in the interval are - 7,0, 7.
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