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96 problems · Four activity formats

01 Answer Bank Challenge 24 tasks

02 Grid Rounds 24 tasks

03 Match & Move 24 cards

04 Error Analysis & Strategy 24 tasks

05 Quick Answer Key 96 answers

06 Full Worked Solutions 96 solutions

07 Teacher / Parent Use Guide included

08 Terms of Use & License included

Topic focus
Across 96 tasks this topic asks for covered old t-values and missing branch, parametric pair and parameter domain, pair and
mixed t-domain, pair and parameter domain, relation and exact missing point and two exact set differences.

8 PDFs and a README; 63 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.

Both pairs eliminate to the same familiar relation. Are their actual
images equal?
Work on the domain 𝑡 ∈ ℝ; 𝑠 ∈ ℝ ∖ {0}.
The first parametrization is 𝑥 = 𝑡 ; 𝑦 = 𝑡2.

The second parametrization is 𝑥 = 1
𝑠
; 𝑦 = 1

𝑠2
.

Bank label:

Eliminate 𝑡 from the two affine component rules.
Work on the domain all real 𝑡 .
The 𝑥-coordinate satisfies 𝑥 = 𝑡 − 4.
The 𝑦-coordinate satisfies 𝑦 = 2𝑡 + 3.

Bank label:

Eliminate 𝑡 and keep the branch restriction.
Work on the domain 𝑡 ≥ 0.
The 𝑥-coordinate satisfies 𝑥 = 𝑡2.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 − 3.

Bank label:

Eliminate 𝑡 and describe the traced half of the locus with a Cartesian
inequality.
Work on the domain 𝜋

3
≤ 𝑡 ≤ 4 𝜋

3
.

The endpoints is ((1, √3
2
), (−1, − √3

2
)).

The 𝑥-coordinate satisfies 𝑥 = 2 cos 𝑡 .
The 𝑦-coordinate satisfies 𝑦 = sin 𝑡 .
Required response

1 √3
2

−1 - √3
2

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.

Use 𝑡 = −𝑠 to reparameterize the curve without changing its point
set. Give the required 𝑠-domain and compare direction.
Work on the domain −2 ≤ 𝑡 ≤ 1.
Use the parameter substitution 𝑡 = −𝑠.
The original parametrization is 𝑥 = 𝑡 ; 𝑦 = 𝑡2.

Compare the point set, orientation, and number of visits for the two
descriptions.
Work on the domain 0 ≤ 𝑡 ≤ 2𝜋 and 0 ≤ 𝑠 ≤ 2𝜋 .
The first parametrization is 𝑥 = cos 𝑡 ; 𝑦 = sin 𝑡 .
The second parametrization is 𝑥 = cos(2𝑠); 𝑦 = sin(2𝑠).

Use 𝑡 = 𝑦 , not 𝑡 = 𝑥 , to parametrize the restricted graph. Derive 𝑥(𝑡)
and verify the supplied 𝑦-range.
Work on the domain −1 ≤ 𝑥 ≤ 3.
The observed 𝑦 range is [−2, 2

5
].

The relation is 𝑦 = 𝑥−1
𝑥+2

.

Eliminate 𝑡 and identify the algebraic-locus point that is excluded
by the strict bound.
Work on the domain 0 < 𝑡 ≤ 3.
The 𝑥-coordinate satisfies 𝑥 = 𝑡2.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 + 1.

Eliminate 𝑡 and state how much of the locus is covered.
Work on the domain 0 ≤ 𝑡 ≤ 2𝜋 .
The 𝑥-coordinate satisfies 𝑥 = 4 sin 𝑡 .
The 𝑦-coordinate satisfies 𝑦 = 4 cos 𝑡 .

Eliminate 𝑡 and distinguish the two horizontal-axis endpoint
statuses.
Work on the domain 𝜋 < 𝑡 ≤ 2𝜋 .
The 𝑥-coordinate satisfies 𝑥 = 2 cos 𝑡 .
The 𝑦-coordinate satisfies 𝑦 = 2 sin 𝑡 .
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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: They have the same image y = 𝑥2 for −1 ≤ 𝑥 ≤ 1. The
first crosses it once from left to right; the second goes left-to-right and
then right-to-left.

Eliminate 𝑡 from the affine pair and state the 𝑥-domain.
Work on the domain all real 𝑡 .
The 𝑥-coordinate satisfies 𝑥 = 2𝑡 − 1.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 + 4.

Your response:

Incoming: 𝑥2 + 𝑦2 = 1 with 𝑥 + 𝑦 > 0.

Eliminate 𝑡 and retain the coordinate interval created by the
asymmetric parameter bounds.
Work on the domain −2 ≤ 𝑡 ≤ 4.
The 𝑥-coordinate satisfies 𝑥 = |𝑡 − 1|.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 + 2.

Your response:

Incoming: 𝑥2 + 𝑦2 = 1 with 𝑥 ≥ 0 and 𝑦 ≥ 0, including (0, 1) and
(1, 0).

Do the two descriptions have the same image, and do they trace it in
the same way?
Work on the domain −1 ≤ 𝑡 ≤ 1 and - 𝜋

2
≤ 𝑠 ≤ 3 𝜋

2
.

The first parametrization is 𝑥 = 𝑡 ; 𝑦 = 𝑡2.

The second parametrization is 𝑥 = sin 𝑠; 𝑦 = sin2 𝑠.

Your response:

Incoming: x = −2 with −1 < 𝑦 ≤ 8.

Repair the student’s ± choice and test the supplied extra point against
the original rules.
Work on the domain 𝑡 ≥ 0.
Evaluate this student result: 𝑦 = ±√𝑥 − 1.
Check the point (4, −3).
The 𝑥-coordinate satisfies 𝑥 = 𝑡2.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 − 1.

Your response:

Incoming: x = 𝑡 + 2, 𝑦 = 1
𝑡
on 1 ≤ 𝑡 ≤ 4.

Eliminate 𝑡 and identify the branch restriction inherited from 𝑡 ≤ 1.
Work on the domain 𝑡 ≤ 1.
The 𝑥-coordinate satisfies 𝑥 = (𝑡 − 1)2.
The 𝑦-coordinate satisfies 𝑦 = 𝑡 + 2.

Your response:

Incoming: The new pair is x = 𝑠3 − 𝑠, 𝑦 = 𝑠3 − 𝑠 + 1 and has the same
point set. Its 𝑡-image is [− 2

3√3
, 2
3√3

]; 𝑡 = 0 occurs at 𝑠 = −1, 0, 1, and
each nonzero interior 𝑡-value is attained twice within the interval.
Eliminate 𝑡 without dropping either sign of the original parameter.
Work on the domain −2 ≤ 𝑡 ≤ 2.
The 𝑥-coordinate satisfies 𝑥 = 𝑡2.
The 𝑦-coordinate satisfies 𝑦 = 2𝑡 + 1.

Your response:
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Evaluate the supplied statement or method. Say whether it is correct, repair it if it is not, and verify the result exactly. Not every prompt
contains an error.

Repair the student’s elimination and use the supplied point to expose the extra branch.
Work on the domain 𝑡 < 0 .
The original parametrization is 𝑥 = 𝑡2 ; 𝑦 = 𝑡 .
Evaluate this student result: 𝑥 = 𝑦2 with both signs of 𝑦 .
Check the point (1, 1) .

Repair the canceled expression result and use the supplied point to show why the domain matters.
Work on the domain 𝑡 ∈ ℝ, 𝑡 ≠ 1 .
Evaluate this student result: 𝑦 = 𝑥 + 1 for every real 𝑥 .
Check the point (1, 2) .
The 𝑥 -coordinate satisfies 𝑥 = 𝑡 .
The 𝑦 -coordinate satisfies 𝑦 = 𝑡2−1

𝑡−1
.
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Eliminating Parameters and Reparameterizing Curves
Full Worked Solutions - excerpt
Worked example
Problem. Eliminate 𝑡 from 𝑥 = 𝑡 + 2, 𝑦 = 3𝑡 − 1 and state the 𝑥 -domain.

Answer. y = 3𝑥 − 7 for all real 𝑥 .

Explanation and check.
From 𝑥 = 𝑡 + 2, 𝑡 = 𝑥 − 2 . Substitution into 𝑦 gives 3(𝑥 − 2) − 1 = 3𝑥 − 7 .

Worked example
Problem. Introduce a parameter for 𝑦 = 𝑥2 − 3 restricted to −2 ≤ 𝑥 ≤ 1 , and verify coverage.

Answer. x = 𝑡 , 𝑦 = 𝑡2 − 3 with −2 ≤ 𝑡 ≤ 1 .

Explanation and check.
Choosing the free 𝑥 -coordinate as 𝑡 transfers the 𝑥 restriction directly to 𝑡 and reaches each permitted 𝑥 once.
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