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Name: Date: Class:

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

A rectangular herb plot has 46 meters of edging. Let w be its width. Build the area function, state its square-meter unit, and give the open
domain that keeps both dimensions positive. Match the complete original model with its requested units, meaningful domain and
interpretation or verification. The coefficient polynomial alone is not the complete contextual response.
Context A rectangular herb plot uses all 46 meters of edging on four sides.
Variable definition w is the width in meters
Length unit meters
Area unit square meters
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.

A centered square fountain has side x, and the surrounding square plaza has side x + 6 meters. Build the walkable ring-area model by
distinguishing the two dependent squares.

x + 6m
xm
x + 6m
xm
fountain

Context A square plaza of side x + 6 meters surrounds a centered square

fountain of side x meters.
Variable definition x is the fountain side length in meters
Length unit meters
Area unit square meters
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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: feasible domain: 0 < x < 20; x is an integer; model: R(x) = (12 + x)(180 — 9x); output unit: dollars

A concert forecast pairs each 2-dollar discount with 16 additional ticket sales, starting from 30 dollars and 240 sales. Model revenue by discount
count d and prevent a negative ticket price. Match the complete original model with its requested units, meaningful domain and interpretation
or verification. The coefficient polynomial alone is not the complete contextual response.

Context A fictional concert sells 240 tickets at 30 dollars; every 2-dollar
discount adds 16 predicted sales.

Variable definition d is the number of 2-dollar discounts

Factor relations price=30 — 2d dollars, tickets=240 + 16d

Output unit dollars

Your response:

Incoming: feasible domain: 0 < d < 15; d is an integer; model: R(d) = (30 — 2d)(240 + 16d); output unit: dollars

A table is organized by blocks of five extra tour visitors. Starting from 20 visitors at 28 dollars each, every added block lowers everyone’s rate
by 1 dollar. Write total income in b and preserve the block-count domain. Match the complete original model with its requested units,
meaningful domain and interpretation or verification. The coefficient polynomial alone is not the complete contextual response.

additional visitors rate (dol- income Context A fictional museum tour charges
blocks lars/visitor) | (dollars) 28 dollars per visitor for 20
0 20 28 560 visitors and lowers the
4 40 24 960 per-person rate by 1 dollar for
12 30 16 1280 each additional block of 5
visitors.
Variable definition b is the number of additional

5-visitor blocks

Factor relations visitors=20 + 5b, rate=28-b
dollars per visitor

Output unit dollars

Your response:
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contains an error.

The exact table has R(0) = 2, R(1) = 6, and R(2) = 14. Given R(x) = ax® + bx + 2, recover a and b and verify the row at
x = 2. Choose a calibration setup: use the known initial value to reduce the coefficient unknowns first, or write the full
observation equations and eliminate systematically. Explain which setup is more economical for these data, then
complete the original model and verification requirements.

input output (response units) Context A sensor response follows
0 2 R(x) = ax® + bx + 2.
1 6 Variable definition x is the input setting
2 14 Known initial value R(0) =2
Measurement unit response units

For Q(x) = ax® + bx + 5, the table gives Q(—1) = 4 and Q(1) = 8. Add and subtract the equations to recover the even

and odd contributions. Choose a calibration setup: use the known initial value to reduce the coefficient unknowns first,
or write the full observation equations and eliminate systematically. Explain which setup is more economical for these

data, then complete the original model and verification requirements.

input output (calibration Context A calibration curve is
units) O(x) = ax® + bx + 5.
-1 4 Variable definition x is signed control offset
0 5 Known initial value Q) =5
8 Measurement unit calibration units
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Full Worked Solutions - excerpt
Worked example

Problem. A model multiplies 2 meters by x centimeters and labels 2x as square meters. Repair the unit conversion and area
rule.

Context A panel is 2 meters wide and x centimeters tall.
Supplied rule area equals width times height
Proposed argument A(x) = 2x square meters.

. . X X . .
Answer. correction: convert x centimeters to = meters, so A(x) = = square meters; defect: the factors use incompatible

100 50
its; evidence: i - X Xyo X
length units; evidence: x centimeters = To meters, 2( N 00) %
Explanation and check.
Convert the height before multiplying: x centimeters is & meters. The area is 2(%) = % square meters.

Worked example

Problem. A student treats A(15) = —45 as a possible rectangular area for A = x(12 — x). Identify the first contextual failure
and repair the domain.

Context A rectangle has width x meters and length 12-x meters.
Supplied rule A(x) = x(12 — x)
Proposed argument Use x = 15 because the algebra returns A(15) = —45.

Answer. correction: restrict the geometry to 0 < x < 12; negative area is not a physical rectangle; defect: x = 15 makes the
dependent length —3 meters; evidence: 12 — 15 = —3 meters, valid dimensions must be positive

Explanation and check.

At x = 15 the other side is —3 meters, so no rectangle exists. The correct model domain is 0 < x < 12; the negative algebraic
output is outside that domain.
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