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QUESTION 1. (9 pts) Let D = span{{1.0,0, =1),(1,2.0.1),(-3,1.-1,2)}. Use Gram-Schmidt algorithm to con-
struct an orthegonal basts for D. (Bricf lecture: Assume that {w,, wa, 3} isan orthogonal basis for D, then {w) /| |w ||, wa/|lwa|], w3/}
is called an orthonormal basis for D, but here just find an orthogonal hasis for D).
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QUESTION 2. (9 pts} Find the solution set to the following system (Show the work),

2 4 2ies + dxy + day 1,
ey +5ea 4+ 9y +dey = 0,
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QUESTION 3. (4 pts) You arc given the below system

r+y = 1
y+z = 2

e+db: = a.

() For Wi har. mluc‘: of b, a will the system have unique solution? show your solution
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(it) For what values of b, ¢ will the system be inconsistent? (i.c., the system has no solution) show your solution
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QUESTION 4. (3 pts) Let Q; = (a,1.1), Q> = {0,a,1),and Qy = (a — 1,1,1). For what valucs of « will @1, @1, and
(3 be independent? show your solunon 3%y
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QUESTION 5. (3 pts) Let T : B2 — R be a linear transformation such that T(2,1) = 5and T(-1,2) = 3. Find = O~ \
T(3.-1).
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QUESTION 6. (3 pts) Give me two meanings to the statement Q1. Q:, ..., Qs are dependent points in R".
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QUESTION 7. (10 pts) Consider thematrix A= -1 2
0 -1 1
i) (3pls) Find s~!
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QUESTION 8. (10 pts) Let A = 2 “61 f ‘4’ ~_/ % o o ol /NS |0 T T
0 1 -5 1 oy -5 |\ o o ° O

i) (4 pts) Find a basis and the dimension for the Row(.4) and for the Col(A).
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i) (2 pts) What is the dimension of the null-space of - ? (i.c.. find disn (N ())). (You do not have to calculate the
nuil-space to answer this question). C‘l\'n‘\ CN (M ) = namo er C.Q_ -?me vanables — 2_

tii) (4 pts} docs (8, -2, 14, 2} belong to Col(A)? Show the work
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QUESTION Y. (3 points) Assume that 4 = [d e f} such that [4| = 4, Let B = [
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QULSTION 10. (8 pts) Find a basis for the kernel of T (Ker(T)), where T is the linear transformation
T : Ps = R defined by
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QUESTION 11. (12 pts} Let A = !'0
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i} {4 pts) Find all cigenvalues of A.
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iii) (3 pts) Is A diagonalizable? If so, find an invertible matrix Q and a diagonal matrix D such that A = QDQ!. \
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QUESTION 12. (10 pts) Determine whether 11" is a subspace of V, if yes give a mathematical argument to prove it and
if no then give me an example that iflustrates that one of the three axioms fail
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QUESTION 13. (3 points) Imagine that [ just told you that by using the [east square method, the best "fit” plane of the

form = = ar + by to the points (1, I (=1, o] ), and (0.2,6) is z = = + 2y. What does that mean? explain the
meaning of the answer by doing the actual calculation. N3
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