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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 constraint comparison and verdict, numeric and label judgments, constraint and uniqueness
conclusion, compatibility verdict and repair, valid and invalid labels with reason and intermediate and final sizes.

8 PDFs and a README; 66 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. A value without its unit is not a complete answer.

State the dimensions of A and give a₂₃.
matrix =
4 0 7
−2 5 −1

Bank label:

Compute Ax and confirm the result’s dimensions. A: see the labelled
matrix A; domain: matrix-vector multiplication; 𝑥 : [4, 5].
A =
2 −1
0 3

Bank label:

Recover 𝑥 and 𝑦 from both product entries and explain why neither
condition is redundant. 𝐵: see the labelled matrix 𝐵; domain: row
vector times invertible-looking coefficient matrix; product: [5, 1];
row: [𝑥, 𝑦].
B =
1 2
1 −1

Bank label:

Use a row-column product to find the meal’s total calories. calories
per serving: [80, 120, 50]; domain: meal calorie total; foods: [fruit,
grain, milk]; servings: [2, 1, 3].

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.

Compute AB and BA and identify the entry that disproves
commutativity. A: see the labelled matrix A; 𝐵: see the labelled
matrix 𝐵; domain: diagonal matrix and shear.
A =
2 0
0 1

B =
1 3
0 1

Determine all possible 𝑥 and 𝑦 . Explain why the two output entries
do not give two independent constraints. 𝐵: see the labelled matrix
𝐵; domain: row vector product with repeated columns; product:
[5, 5]; row: [𝑥, 𝑦].
B =
1 1
1 1

Compute AB and state its dimensions. A: see the labelled matrix A;
𝐵: see the labelled matrix 𝐵; domain: row by rectangular matrix.
A =
2 −1

B =
3 0 4
5 2 −2

Is 𝑢𝑣 defined, and what size matrix results? domain: column times
row vectors; 𝑢 size: 4 × 1; 𝑣 size: 1 × 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.

Incoming: (AB)₁₄=9.

Find 𝑥 so that the indicated row-column product is 6. column: [3, 1, 4];
domain: one selected dot product; product entry: 6; row: [2, 𝑥, −1].

Your response:

Incoming: The product is (8 9 4
6 13 8). Rows are Site A and Site 𝐵,

columns are wood, metal, and fabric, and the shared sum runs over
basic and advanced kits.
Multiply the machine-hours matrix by the energy-rate column.
Interpret both outputs and explain the unit cancellation. domain: shift
energy use; kilowatt hours per hour: [6, 2, 5]; machine columns:
[press, lathe, dryer]; shift rows: Evening: [5, 0, 3]; Morning: [2, 4, 1].

Your response:

Incoming: BA = CA=(2 0
4 0), but 𝐵 ≠ 𝐶 . Right cancellation fails

because multiplying by A erases the second column, exactly where 𝐵
and 𝐶 differ.
Find (AB)₂₃ by recognizing the selector row. A row 2: [0, 1, 0]; 𝐵
column 3: [−4, 7, 2]; domain: standard basis row selection; target:
(AB)23.

Your response:

Incoming: A𝐴T is 2 × 2 and 𝐴TA is 3 × 3, so they cannot be equal as
matrices.
State the dimensions of 𝑐 and give 𝑐₃₁.
matrix =
−4
7
2

Your response:

Incoming: The product is (0).

Multiply the unit-count matrix by the mass column and interpret the
two outputs. domain: factory package mass; factory rows: East: [5, 2];
West: [1, 6]; mass per unit: [3, 8]; product columns: [box, crate].

Your response:

Incoming: Morning uses 25 kWh and Evening uses 45 kWh. Each
dot product sums machine-hours times kWh per machine-hour over
the shared machine labels.
Find (AB)₁₂. A row 1: [5, 0]; 𝐵 column 2: [−2, 3]; domain: selected
entry with one zero coordinate; target: (AB)12.

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.

Compute both orders and use them to assess the scalar-style claim that a zero product forces one matrix factor to be zero.
A =
1 −1
1 −1

B =
1 1
1 1

The inner labels match and the numeric dimensions conform. Does quantity-in-kilograms times dollars-per-item yield a
valid total cost? State a minimal unit repair.
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AP Precalculus / APPC-U04-P14 Teacher edition

Matrix Operations and Multiplication
Full Worked Solutions - excerpt
Worked example
Problem. Compute the row-by-column matrix product. column: [7, −2, 5] ; domain: zero row times a column; row: [0, 0, 0] .

Answer. The product is (0) .

Explanation and check.
All three row-column contributions are zero.

Worked example
Problem. Find (AB)₁₂. A row 1 : [5, 0] ; 𝐵 column 2 : [−2, 3] ; domain: selected entry with one zero coordinate; target: (AB) 12 .

Answer. (AB)₁₂=−10 .

Explanation and check.
The dot product is 5(−2) + 0 ⋅ 3 , so only the first contribution remains.
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