Math 205B Test 1 (60 points)
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e Check that you have 7 questions on two pages.

¢ Show all your work to receive full credit for a problem.

1. (10 points) (For this problem do all calculations by hand.) Determine all possible values of h
and k such that the solution set of the following system

(a) is empty (b) contains infinitely many solutions

221 + Rz = &
SR = o= R2-2R)

A—u\i]m{ﬂk& Yﬂ@}ﬁﬁ 15 2_ ],1 5-. a9 k 5-_.
~
43k o 3-2h k-0

| 3
{ﬂ)gﬁ!m!{‘f% id': 15 %P"\j Iﬁ 2-2H =0 le i’]:_z‘_ aﬂlcl lt#::i’::}];;}

(Tn Thas céqa;}e&y\uu{ makir looks hlke [3 é’ ﬂiFRwﬁr] :

- : s e bk & J)
b) 3-2h=0 W h= %: and k-10=0 Tfe k=I0 ( (S o o))
T i case, e haove ont w[vtc, vismenhle ﬂnc{ JO fhpf“‘h/\j W}“‘;;rj”
2. (8 points) Let A = [@, d» d3 :'z'd]jJe a3 x 4 matrix. Suppose 71 = d, 52 =4, z3=1, 24 =2 is
a solution of the equation AT = (.

(a) Are the columns of A linearly independent? Explain.
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(b) Write the vector d@, as a linear combination of the vectors dy, @, and .
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3. {10 points) Let 4 = l ] ;

(a) Describe all solutions of AF = 0 in parametric vector form.
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(b) Use your answer in part (a) to give two non-zero vectors that are solutions of the equation
AT = 0.
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4. (6 points) Let @, d, b and & be the vectors in B2 shown in the figure, and let A = [d@; dg).
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(2) Is the vector ¢ in Span{d,, @}7? Explain.
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(b) Does the equation AZ = b have a solution? Explain.
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5. (8 points} Let T : R® — R® be a linear transformation such that T'(xy, o, T3) = (=215 +
33‘;3, 5.’]’:1 = 11’.‘3}.

(a) Find the standard matrix of T
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(b) Is T" one-to-one? Explain.

The w\aﬁﬁx of T 1¢c a 2X3 mebrix - So it e a

MG Fimu m of 2 Pim[‘.{.‘-fg ofleost ome olumnn does ok
L\cud = F'W{’ Ao ’haEre il QHam‘-l- arals fr-;g V&b le .
Hen ) e f’—f’?M-ﬁ?—f\ﬂ 'T(EJ—"’E !‘\C&»a in v L(l‘j Thmﬁa
Jolehews and oo T 1 mok one—to—one .

6. (6 points) Suppose a 4 x 4 matrix 4 is invertible. Explain (using pivots) why the columns of
A span B*, (If you find it helpful, you may use the following steps in your explanation.)

Since A is invertible, A reducesto 44 So the number of pivotsin Ais_ 4
Use this to explain why the columns of A span R4,
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7. (12 points) Short answers: (No explanations needed. Simply write your answers. If you do
some computation to get the answer, show the computation.)

{a) Suppose the vectors @, @, and 73 are in R". How many vectors are in Span{d, @, @4}?
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(b) Suppose T : B* — R? is an onto linear transformation. How many solutions does the

equation T'(T} = [ _ig } have?
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(d) Find the inverse of the matrix A = 4 =7 3|, if it exists.
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(e) Let T be a linear transformation given by T'(%) = AZ, where A4 is a 3 x 5 matrix. Suppose
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