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Final Exam : MTH 221, Spring 2016 —
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* Make sure you have 9 different pages. Fd [
Vi \ e
e Throughout the exam, write your solution clearly. Otherwise points wili be deducted. e
» Mobiles are not allowed in this exam. I:Ff 3
{10 pts} Consider the system of equations L8 J A .
‘-L,_H_L__\___“-L__..__“_ o -
-3r+4y =8
br+ay =10

where a and b represent some real numbers. Find the values for aand b

i) a uniques solution,

50 that the system has

it) no salution,

iii) infinitely many solutions.

R =R L3 Y %
s o [o gra | 16th
6 a
. + 0
7)) unigue soldion Jatoriret

_aq (&) FO
. R =l= :"HJ

el

) no  selufton 7

QW& et

cr Q—iw
) inifintely may 9
: 4 o= -3

LA

=it


abadawi
Rectangle


Ayman Badawi

(12 pts) Let

1 =1 =2
Ad=1] -1 2 o.
0 -1 3

1) (6 pts) Find the inverse of the matrix A.
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i} (3pts) Finda3 x 3 matrix C such that O A = 21y, where Iy is lhc3x3idcm:tymatrix.
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A=[ 3 0 -3
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- (10 pts) Let
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i) (4 pts) Find all cigenvalues of A.
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i) (5 pts) Foreach eigenvalue a find a basis for the cigenspace L.
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iii) (1pts) Is A diagonalizable? If 50, find a matrix Q and a diagonal matrix D such that Q-'AQ = D.
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(10 pts) Let § = span{(1,1,1,0),(1,2,1,0

Gram-Schmidt process to find an orthogonal basis

rMoL.aw.a;s

), (=1,1,0,0)} be a subspace of R* such that dim(S) = 3. Apply
for S.
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rE(I(quinls)
() fg n;:(tf[),) :.en W= span{(1,2,3,2),(0,2,3,-7),(2,6,9,-3),(1,8,12,-19)}. Find a basis for 1. What is
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(ii) (2 pts) Find a polynomial in Py, say P, so that {z%+ x, 2%+ 1, P} is a basis for ;.
P= qa (x7+x)~ a, (xa4=2 P
A P_af= o (x 2 x) + g O 1)
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. (13 pts) LetT: P, — R be a linear transformation such that

T{asz? + a1z +ag) = (a2 + ay +ag, a3 +ay, a3 +ay + gl

(i) (3peints) Find the fake-standard matrix represcntation.
(i1} (3points) Write fake-Ker(T) as a span of a basis,
(iii} (2points) Write Ker(T) as a span of a basis.
(iv) (3points} Write Range(T) as a span of a basis

(v) (2points) Is T onc-to-one and onto (isomorphism)? explain.
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(2 pts) Let A be an arbitrary n x n matrix. Convince me (in at most two lines) that A and At

eigenvalues,
W =W e Cuem = CehT)
o came CasNadud)
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have the same

(12 points) —

(i) Explain clearly why T : R* = R? such that T'(a, b) = (u?,b + a) is not a linear transformation.

= 7 (&% br iy beonok ot woritte~ &5 Span
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[rank(A) < 1} is not a subspace ol R2x2 by showing that one of the subspace

a b o N | o ab most one leaders
p=[Z 3]

(ii) Convince me that § = {4 € R2*2
axioms fails.
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. Write S as a span of a basis. ¢ VN_‘){' o
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(iiy Given § = {4 € R?**|AT = A} is a subspace of R?*2

(iv) Let S be the set of all points on the line i

=z and all pointson the line y = ~z. If S a subspace of A2, then find a
basis. If not, then state clearly why not.
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(21 points) ﬁ(j:g - 'ZJ:_;) i lﬁ'(gr?.)j =
(i) If Aisa 3 x 3 matrix with det(A) = 1, then det(A+24) = =
(ii) If the point (h, 3, 2) is orthogonal to the point (h, 0, -8). then the values of h = + q

(iii) What are the values of a,b so that {z° + 2z + 3, -z + az, 2% - 2z + b} is a basis for P,
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(iv) LetT: R = R be a linear transformation such that T(1, 1) =4, T(0, 3) = -2. Find T(5, 17).

TS = gTU D+ HT(o3)
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(v) Given Ais3 x 3suchthat A 2Ry B IR+ R, o B U= |0 2 1. o
0 0 4

a. Find two elementary matrices say F, 1V such that F1I' A — U.
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b. Find an invertible lower triangular matrix L such that A4 = LU.
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(vi) Let Abea3 x 3 matrix and Q = (I, l,OJ,w (0,0,5). Given AQT = 3QT and AWT = 3T, and j4] = 36..
Find Trace(A® + 214).
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Trcce (ﬁ__.?ijygﬁgs) = N4+ 1% = 4O
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