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Topic focus

Across 96 tasks this topic asks for exact transformed local range, feature comparison and invariant, global pointwise relation
and proof, vertical transformation equation, first error and minimal repair and invalid claim or first invalid step, corrected

conclusion, brief mathematical reason, and the requested underlying result.

8 PDFs and a README; 70 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.

Published by Tusils LLC.



AP Precalculus

AP Precalculus

Sinusoidal Amplitude

and Midline

Name:

Date:

Class:

Answer each question and record the matching bank letter. Give exact values. Give the whole requested response, including any reasoning

the question asks for.

Required response

For y = —4 cos x + 1, complete the table by applying the vertical
output map to each listed parent output. Use the sign of the scale
rather than reading a decorative graph height.

parent output

transformed output

0

1

Bank label:

Under y = 3sinx + 2, a transformed output Y = % is requested.

Reverse the output map to find the required parent output, then
decide whether that output is available from the sin parent.

Required response

required parent output transformed output
23

_— 4

Bank label:

Required response

For y = 2 cos x + 5, complete the table by applying the vertical
output map to each listed parent output. Use the sign of the scale
rather than reading a decorative graph height.

parent output

transformed output

-1

0

Bank label:

A complete cycle has minimum 2 and maximum 6. For the supplied
parent p(x) = sin x, the labeled anchor has parent output —1 and
transformed output 6. Recover amplitude, midline, and every
coefficient sign supported by this evidence.

Required response

feature output model output | parent output
global 2

minimum

global 6

maximum

anchor x = 37 6 -1

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.

Fory = (—i) cos x + 2, the horizontal rule is fixed as the cos parent.

State the amplitude, midline, full-cycle range, and whether the
parent output is vertically reflected.

On the stated x-window [0, %], the sin parent has certified local

output range [0, 1]. Under y = 2sin x + 1, determine the
transformed range on this same window, preserving open or closed
endpoints. Do not substitute the full-cycle range.

For y = =3 sinx — 2, the horizontal rule is fixed as the sin parent.
State the amplitude, midline, full-cycle range, and whether the
parent output is vertically reflected.

On the stated x-window [—% 0], the sin parent has certified local

output range [—1,0]. Under y = 4sin x + 1, determine the
transformed range on this same window, preserving open or closed
endpoints. Do not substitute the full-cycle range.

For y = 4 sin x — 3, the horizontal rule is fixed as the sin parent.
State the amplitude, midline, full-cycle range, and whether the
parent output is vertically reflected.

Compare y = 3cosx — 1 and y = =3 cos x — 1. State amplitudes,
midlines, full-cycle ranges, whether the ranges overlap, relative
vertical orientation, and the horizontal invariant.
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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

On the stated x-window [%, 7], the cos parent has certified local

output range [—1, %] Under y = —2 cos x + 2, determine the

transformed range on this same window, preserving open or closed
endpoints. Do not substitute the full-cycle range.

Your response:

Incoming: [1,4]; order reversed under the negative scale

Starting from p(x) = cos x, perform this vertical-only task: Translate
parent outputs by %, scale the result by 2, and finally translate by —5.

Write an equation with the same horizontal rule and show how the
operation order controls the midline.

Your response:

Incoming: y = 2(cos x + %) -5

On the stated x-window [0, %), the cos parent has certified local

output range (0, 1]. Under y = 3 cos x — 1, determine the transformed
range on this same window, preserving open or closed endpoints. Do
not substitute the full-cycle range.

Your response:

Incoming: (—1, 2]; order preserved under the positive scale

A complete cycle has minimum —9 and maximum —1. For the
supplied parent p(x) = cos x, the labeled anchor has parent output 1
and transformed output —1. Recover amplitude, midline, and every
coefficient sign supported by this evidence.

Required response

feature output model output | parent output
global -9

minimum

global -1

maximum

anchor x = 0 -1 1

Your response:
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contains an error.

Audit the student’s vertical-feature inference using full-cycle extrema, the affine output map, operation order, and
visible-window limits as relevant. Identify the first mathematical error and give the smallest sufficient repair. output map:

Y = —2p + 3; restricted parent range: [0, 1]; student range: [1,5]. Identify the error or first invalid step, give the
corrected result, and state a brief mathematical reason.

A student claims: “Using the first two rows gives a =1 and d = 3, so Y = cos x + 3 fits all three rows” Diagnose the
first invalid step or assumption, give the corrected conclusion, and justify the correction. Then complete or verify the

underlying task: Fit Y = ap + d to the first two distinct parent-output rows in the supplied cos table, then audit the third
row. State whether one vertical-only sinusoid fits all observations.

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

parent output target output
-1 -2
0
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Full Worked Solutions - excerpt
Worked example

Problem. Starting from p(x) = cos x, perform this vertical-only task: First multiply every cos output by —3, then translate
outputs by —1. Write an equation with the same horizontal rule and show how the operation order controls the midline.

Answer. y = —3cosx — 1

Explanation and check.

Apply the actions to the output p in order. Y = —3p —1;hence y = —3cosx — 1.

Worked example

Problem. Starting from p(x) = cos x, perform this vertical-only task: Reflect the graph y = cos x across the horizontal line
y = 4. Write an equation with the same horizontal rule and show how the operation order controls the midline.

Answer. y =-cosx + 8

Explanation and check.

Apply the actions to the output p in order. Y =2(4) — p=—p+8;hence y = —cosx + 8.
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