Test 2 (A) Introduction to Linear Algebra Dr. Abdul-Rahman
MA 313 October 19, 2018

Name: Signature:

SHOW ALL YOUR WORK!

1. [10 points| Consider the linear transformation 7 : R? — R3, defined as
T(ll?l,xg) = (Il — 25627 —x1 + 3932,31‘1 - 2582)
for every real numbers 1,2 € R.

(a) Find the standard matrix A of the linear transformation 7.

(b) Is T one-to-one? onto? Explain!

2. [10 points] Find the standard matrix of the linear transformation 7' : R? — R? that rotates points (about the origin)
through 3F radians (counterclockwise).



3. [20 points| Find the inverses of the following matrices




4. [20 points| Given

-2 -7 -9
A=1]2 ) 6
1 3 4

(a) Find the determinant of A.
(b) Find the third column of A~1.



5. [20 points| Given that

.

with det(A4) = 3, Find each of the following (explain)
(a) det (2471(AT)?).
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6. [20 points] Solve FOUR from the following five questions. Explain your answers!

(a) Show that S := {f € Cla,b]; f(a) = f(b)} is a subspace of the vector space Cla,b] of all continuous functions
on the interval [a, b].

(b) Let
s+ 3t
W .= s—t|;s,teR
s+t

Is W a subspace of R*? Explain.

(c) Determine if the set H of all polynomials in P, such that p(0) = 0, is a subspace of the vector space P,, of all
polynomials of degree less than or equal to n.

(d) Let H be the set of all matrices of the form {8 2}, where a and b are real numbers. Determine if H is a

subspace of the vector space Msxo of all 2 x 2 matrices.

(e) Let
v {2 ]wen),

Is U a subspace of R?? Explain.



