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Topic focus

Across 96 tasks this topic asks for projection and product, second matrix and product, all valid ordered pairs and verification

principle, all valid pairs, all sequences and exclusions and all valid sequences and exclusion.

8 PDFs and a README; 156 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.

Compute both orders and decide whether these maps commute.

Use the reflection matrix ( 0). Use the scaling matrix (3 g)

0 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. A value without its unit is not a complete answer.

Construct the ordered composite and verify it stage by stage.

First apply (3 (1)) Then apply <(1) —()l) The original input

vector is (1, 2).

Classify all allowed two-stage sequences that produce reflection
across y = x.

The allowed transformations are exactly one 90-degree

counterclockwise rotation and one coordinate-axis reflection. The
1

target matrix is 1 o)
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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.

-1 0
Incoming: The first two stages form a half-turn; the final product is ( 0 1), reflection across the y-axis.

Track the four key boundary points and state the major-axis direction after each stage.

The boundary points are (1,0), (—1,0), (0, 1), (0, —1). First apply (3 ?) Then apply (? _01>

P3

P1 x

Your response:
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contains an error.

A student multiplies the two matrices in the written transformation order and claims the composite is the first matrix
times the second. Identify the order error, construct the correct composite, and verify it on the test vector.

1 1 1
First apply ( 0 _0 1) . Then apply ( 0 1) . The original input vector is (2,1).
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Worked example

Problem. Compare both orders and identify their common net action.

. 2 0 . —0.5 0
Use matrix A = (0 2). Use matrix B = ( 0 _0.5>.

Answer. Both products equal -1, so either order is a half-turn with no change in length.

Explanation and check.

Scalar matrices commute, and the scale factors multiply to —1.

Worked example

Problem. Complete the table and explain why the final column returns to the original data.
First apply (é f) Use the points A: (1,2); B: (=2,1); C: (0,—3). Then apply <(1) _12)

Answer. Intermediate: A = (5,2),B =(0,1),C = (—6,-3). Final: A =(1,2),B=(-2,1),C = (0,—3), the original points.

Explanation and check.

The second shear subtracts the same vertical-coordinate multiple that the first added.
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