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Math 54 Midterm 2 (Practice 3)

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (25 points) (a) Find a basis for the subspace of all vectors

⎛

⎜⎜⎝

a− 2b+ 5c
2a+ 5b− 8c
−a− 4b+ 7c
3a+ b+ c

⎞

⎟⎟⎠ in R4.

Solution:

(b) What dimension is this subspace?

Solution:
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2. (a) Let A = (a1, a2, a3) be a 4 × 3 matrix with ATA =

⎛

⎝
1 2 3
2 4 −1
3 −1 9

⎞

⎠. Calculate

||a1 + a2 + a3|| and
Solution:

(b) Does there exist a 4 × 3 matrix B such that BTB =

⎛

⎝
2 −1 1
−1 −1 3
1 −1 9

⎞

⎠. Justify your

answer.
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3. (25 points) Let V be a vector space with basis B = {b1,b2,b3}. Let T be the linear
transformation from V to V such that

T (b1) = 4b1 + b3, T (b2) = 4b2 + b3 T (b3) = −2b3.

Find all possible λ such that there exists non-zero v in V such that T (v) = λv.

Solution:
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4. Let A =

!
7 4
−3 −1

"
. Given an explicit description of Ak for any positive integer k.

Solution:
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5. (25 points) (a) Let P2(R) be the vector space of polynomials of degree at most 2 with
real coefficients. Let B = {1 + x, 1, x2 − 1} and C = {1 + x+ x2, 2x, 1}. Calculate
the matrix PC←B.

Solution:

(b) Does there exist a non-zero polynomial p(x) such that (p(x))B = (p(x))C?

Solution:

END OF EXAM


