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@(4 points) Find the solution set to the following system:

Solution by Yara Samer
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(ii) {4 points) Consider the following system | 2 5 2 y | = b
-1 -2 z

a. For what values of a, b, and c will the system be inconsistent?
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b. When it is consistent does the systerm have a unique solution or infinitely many solutions?
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(i) (2 points) Determine the value(s) of a so that the points @, = (1,0,5,0),Q, = (1,1,4,0),Q3 = (1,4, a,0) are
dependent. i Ry R Y o s o
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(iv) (2 points)Convince me that
W = {{a1,02,03,04) | a; +a; > 0}

is not a subspace of R,
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(v) (4 points) Convince me that
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W= =2 :
{[c d]®+b ¢+ d, where a,b,cdeR}

is a subspace of R**2, Find the independent number of W (i.e., find dim(W) = IN(W)).
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(3 points) Let f), fa, f5. fu, fs

be polynomials in P4 such that each is of degree 3. Convince me that fifa fa fa, fs
are dependent. | (e )
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(vii) (3 points) Convince me that P = span{fy, f», f3} for some f|, f, f5 € Py such that degree(f)) =
degree(f;) — 2_(hil'¢_:_§_upst.ruct fl ' erfJ) 2 ’
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(viii) (6 points) Let T : ®* — R? such that T(aj,a1,a3.04) = (q; + a2, —a; — a3, 0). Then T is a linear iransformation.
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a. Find the standard matrix of T, call it Af.
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b. Find the zeros of T (i.e., Z(T")) and find a basis for Z (T}
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c. Find the range of T and find a basis for Range(T)
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U (xiii) (6 points) Let 4 = . If A is diagnosable, then find a diagonal matrix D and an invertible matrix Q such that
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(xiv) Bpoints) Let A= {~1 2 ¢|. For what values of a, b, ¢ will the matrix A be invertible?
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(bonus, 3 points) Let A be a3 x 3 matrix, Givei{{_i;'an eigenvalue of A. Also given (1,0,0) € Ey and (1,0,1) e
Ej. Find the values of the first column of A and the values of the third column of A. (Note E; is the eigenspace of
A that corresponds to the eigenvalue 4)
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(xvi) (bonus, 1 point) Who won the world cup last night?
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(X)) (3 points) Let A be a 5 x 5 matrix such that |A] == Let B = Col,(A) + 3Coals(A). Consider the system of
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(xii) (3 points)Let A be a 3 x 3 matrix such that 2, ~1, 3 are the eigenvalues of A. Let B = A* — A — 615, Find |B|
-2 x- =T -
WA= 22122 = — < Note that B = (A -3l 3)(A+ 2l 3)
We know that the Eiginvalues of A-3l 3are2-3,-1- 3,

and 3-3= -1, -4, 0. Eginenvalues of A+ 21_3=4,-1,5
1/ <2 {81 = |LetC=A-31. 3,D=A+2l_3.Then IC| = -1X4X0 = 0
@ ID| = 4X-1X5 = -20. Now [B] = [C||D| = 0X-20 = 0
/ 20



abadawi
Text Box
Note that  B = (A -3I_3)(A + 2I_3)
We know that the Eiginvalues of A - 3I_3 are 2 - 3 , -1 - 3, and 3 - 3 =  -1, -4, 0. Eginenvalues of A + 2I_3 = 4, -1, 5
Let C = A - 3I_3, D = A + 2I_3. Then |C| = -1X4X0 = 0
|D| = 4X-1X5 = -20. Now |B| = |C||D| = 0X-20 = 0
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