Linear Algebra Spring 10 Midterm 2
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(1) (15 points)
(a) Give an example of a spanning set in R? which is not a basis. what can
you say about the number of elements in such a set?
(b) Give an example of a linearly independent set in R® which is not a basis.
What can you say about the number of elements of such a set?
(c) If Ais a4 x5 matrix, and the columns of A add up to the zero vector,

what can you say about the nullity of A?
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(2) (15 points)

Let S be the following set of vectors:
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(a) Find a subset of S which is a basis for ¢
(b) Does the set S span R3?

3
2

=

]

|

B

0

e
i
3—

CI"J+*"+C‘fY_ff:—? ) Mo vedluce

}

e span of S.



(3) (20 points)
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(a) Find the reduced row echelon form for A.
(b) Find the rank and nullity of A.
(c) Find a basis for Im(A).
(d) Find a basis for Ker(A).
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(4) (10 points)

(a) Let L : R* — R3 be the linear transformation defined by L(x) = Ax
where

Is the vector (2,4,5) in the range of L? Justify.
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(5) (25 points)

Let E = {e;1, ey} be the standard basis for R? e; = [}],e2 = [?], and let
S = {uy,us}, be the basis for R given by
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(a) Verify that S is a basis.

(b) Find the coordinate vector of v =

e

9 with respect to the basis 5.

(c¢) Find the transition matrix Pg. g
answer to (b).
(d) Find the transition matrix Ps. g
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rom S to F, and use this to check your

from F to S.
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(6) (10 points)
(a) Write down the matrix for a linear transformation of R? that reflects in
the y-axis and halves lengths. (Hint: Draw a picture.)

(b) Write the matrix for a linear transformation of R® that makes a /2
rotation in the yz-plane.




(7) (10 points) |
Let v be a vector in R™. Show that the set of all vectors perpendicular to
v 18 a vector space.



