Fri, Nov. 14, 2008 MATH 262 Midterm Test 2
Name: (print) g O'ZQ#O”J

CSUN ID No. :

This test includes 6 questions in the main part (62 points), and 1 bonus question (10 points).
Please check that your copy has 7 pages. The duration of the test is 50 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 total

Important: The test is closed books/notes. Graphing calculators are not permitted. Show
all your steps.
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1. (8 points) If the matrix of a linear transformation T in the basis (2) ) (O) is

= (01 = (T/ )], (6,

find the matrix of T in the standard basis.
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2. (12 points) Consider the transformation T'(f(t)) = f"(t) — f(t) from P to P.

(a) Show that the transformation T is linear.
T /fu) 46?&?) - /)((4:} e /,,,)) /,_ (f/+)+69 ﬁ))
-~ FO-fOV)r '®) -50)
=T +7 (gm)
T(hPe) = (h76) - £
k(PR = AT

(b) Find the matrix of T' with respect to the basis {1,,#?}.

T
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(c) Use part (b) to find the image, the kernel, the rank and the nullity of T'.
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(d) Is the transformation T an isomorphism? Explain.
%5 4 r’S. d&m (adamau‘u ) = &fmn (Ca-a/owa/‘u)
ser ( T) ={c of.

3. (10 points) Consider the matrix
Yo g
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(a) Find the basis of im(A) and find the dimension of the image.
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(b) Find the basis of ker(A) and find the dimension of the kernel.
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4. (10 points) (a) Determine if the vector z is in the linear span of the vectors vy, vq, vs:

S W o= O
= o O O
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(b) If it is, find the coordinates of z in the basis {v1, vq, v3}.

Continued...
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5. (10 points) Consider the set ) of all 2 x 2 matrices A that commute with B = (0 1)
(i. e. satisfy AB = BA).
(a) Show that @ is a subspace of R?*2.

Ale @ = A B = BA,

AléQ =) - AzB = BAL

Byth) B = B(Ag+A, ) =

Av+'Az
€.
Ae => AB’:BA) M&%ik@fé{-}k-
(kA 3= g (bA)
=> kA Q@

(b) Find a basis of @ and determine its dimension.

[
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6. (12 points) State which of the following statements are true or false. (You do not need

to show your work.)
a) If 2u + 3v + 4w = 5u + 6v + 7w then the vectors u, v, w are linearly dependent.

(
(

)
b) If A is a matrix with 3 rows and 4 columns then im(A) is a subspace of R*.
(¢) Matrix I, is similar to 215.

)

(d) If matrix A is similar to B and B is similar to C then C' is similar to A.
00
(e) If V is a subspace of R?*2 then it must contain the zero matrix (0 0> .

(f) The lower triangular 2 x 2 matrices form a subspace of R?*2.
(g) There exists a 3 x 3 matrix A such that im(A) has exactly three vectors.

(h) If T is a linear transformation from Ps to P, then the kernel must be 2-dimensional.
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7. (bonus: 10 points) Prove the following: if the vectors vy, vs,v3 in R® are linearly inde-

pendent then they must span R3.

A= (v v v)
«gma/% f?’!a/W‘M =) :éer(/})"' o}

=D rre{(A}-—: {CLZ?)

= e Systen of Cneor eguations
Ax=y
fas (’MW‘?M)SO&A')L/OM X ﬁw
amy ye 3

= Qe Gu/é//zjfg (n Hle Spas %V'Vn‘/ZV&

For cuwother waey, see Fact 3.3 4 (c)
/n % @aé

The end.



