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L. Let T: R? — R? be the linear transformation defined by

T P
‘ 31‘1—*2{[721133-4334
)

T(U77]) = | 21+ a9 — 225 — 324

T
3 2%1—31’2+$3—$4
Ty

Iy
(a) Find a matrix A such that 7'(x) = Ax for every x = ;L;Z € R*.
3
7
(b) Find a basis for the range of T. Is T onto?
2 of 9
<00 5 S S S




2. Let I'V:{ 2 €R4i331+$3:$1}.

(a) Show that W is a subspace of R

(b) Find a basis for W and determine dim(W).
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3. Find a basis for the rowspace, columnspace, and nullspace of A =

4 of 9

O = O

— WO DD

A R PR S I A L e ——————



02 0 00
00 0 30
4(a) Evaluate det |0 0 0 0 1
00 4 0 0
50 0 0 6
c
4(1’)) Find all values of ¢ such that the matrix |0
2
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c| 1s invertible.
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5. Let W’:Span{ 1], 11 }

1 1
(a) Find an orthonormal basis for W.

(b) Find a basis for W+,

1
(¢) Let x = {2|. Find projy (x).
3
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6. Let A= |1 1
1 0

(a) Find the eigenvalues of A and a basis for each of the corresponding eigenspaces.

(b) Find an orthogonal matrix P and a diagonal matrix D such that A = PDPT
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. Consider the quadratic form q(x) = 1122 + 4ay + 1492
Y Yy

- 7 . . . x
(1) FExpress g as x' Ax where A is a symmectric matrix, and x = L :
Y

/

(b) Find new variables x' = B,} that will diagonalize ¢ and find g(x').

(c) Using your answer from part (b), sketch the graph of 1122 + day + 14y* = 60 clearly
ndicating the new x' — 3’ axes relative to the original z — y axes.
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8. Find the equation y = a + bz of the least-squares line that best fits the points
(—1,0),(0,1),(1,2), and (2,4).
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