MATH 21b Practice Questions
Problem 1.

Circle T if the given assertion is true, and circle F if 1t 15 falze. There 15 no need to
Justify your answer.
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TF a) Letd= | |a.udE—| | . Then AB=BA.

T F b) Suppose 1 is a non-zero vector in B*. The map of B* to itself that sends
any ziven vector ¥ to T(¥) =¥ + 1 15 a linear transformation

c) For any square matrix A, the kemel of A is a subspace of the kemnel of A°.

d} IfT: B* — FE™ and 5: B™ — E” are linear transformations such that the
kernel of 5 has dimension greater than zero, then the kernel of ST must
have dimension greater than zero.
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T F e) If a system of linear equations has more unknowns then equations, there
are always an infimte number of sclutions.
T F 1) If the product of two matnices is 0, then one or the other must also be 0.
T F g If A 15 a matnx, then ker{A) must be the same subspace as ker{mref{A)).
T F h) If A 15 a mamx, then imaze(A) must be the same as image(rref(A)).
T F 1) If A 15 a square mainx with linearly independent columns, then the rows
are also linearly independent vectors.
T F ) A linear transformation of B cannot send l ] to [ a.l:ui I:_ﬂ to I:_lm| .
Problem 2.
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a) What are the m-urdmatesc:f{l I| with respect to the basis v, = l ::I and v, = ) EI

F—1
b) Wnte down the mamx of T wath respect to the basis ¥ =| '| and V.= l .,]-
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c) Wnte down the matnx of T wath respect to the standard basis, |i;| and | : l-
I'. I I'. 4



Problem 3.
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Let A denote the matmx
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a) Compute mef(A).

b) (1ve a basis for kemel{A).

c) ive a basis for imaze(A).

d) What is the dimension of kemnel(AT)?

Problem 4.
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Let A denote the mamx l 0 1 l .
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a) (ve an orthonormal basis for the imaze of A

b) Give the mamz T (with respect to the standard basis of R™ that represents the
orthogonal projection onto the image of A

c) Letv,, v, denote any orthonormal basis for imaze(A), and let ¥ ; denote a unit
lenzth vector that 1= orthozonal to imagze(A). Find the matnx wath respect to the
basis {¥,, V., ¥V} for the orthogonal projection to imagze(A).

d) Wnte a non-zero vector that 15 orthozonal to 1mage(A).

e} Wnte down the matrix (with respect to the standard basis of R7) that represents the
crthogonal projection onto the orthogonal complement of image(A).

Problem 5.

Let T: B — E° denote the linear transformation whose matrix with respect to the
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a) Compute A°.
b) Prove that ¥, ¥, and ¥, are a basis for B°.
c} Wnte down the vector Av .
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a) T S b) | ¢}, |-1] c) Thelast 3 columns of A span the image
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d) Since the kemnel of AT is the orthozgonal complement to the imaze of A, and the
imagze of A has dimension 3, the kemel of A" has dimension 2.
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