Math 220 0
Winter 2024

1. Warm-ups
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2. (1 point) What does Gauss see as the key to his mathematical discoveries? Answer using complete

English sentences.
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3. (7 points) Answer the following in regards to the system below.

1+ 32 +23=0
—4x7 — 9x9 + 223 =0
—3232 ;6233 =0

(a) (1 point) Write the system as a vector equation.
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(b) (1 point) Write the system as a matrix equation.
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(c) (4 points) Find all solution(s) to this system. Write your answer in vector form
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(d) (1 point) The process you used to find solution(s) to this system are an example of seeking
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4. (4 points) Write vectors @ and b as linear combinations of % and 7.
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5. (6 points) Answer the following:

(a) (2 points) What condition must @y, %, ..., U, in R™ satisfy for the set to be linearly independent?
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(b) (2 points) What conditions must T(Z) = AT satisfy in order to be a linear transformation?
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T(cX)=z ¢ TX
(¢) (2 points) True or @ If a set in R" is linearly dependent, then the set contains more vectors
than there are entries'in each vector. Justify your answer.
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6. (4 points) Let T : R? — R? be a linear transformation such that 7'( [ml})
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that T(Z) = [g]
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Claim: For all 7 in R” and all scalars ¢ and d: (c+ d)d = cii + du

7. (4 points) Prove the following.
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