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Final Exam

Ayman Badawi

QUESTION 1. (i) LetT : R*> — R*be aL. T such that 7'(1,0) = (4,6) and T(0, 1) = (6, 12). The standard
matrix presentation of 7', M, is

2 2 1 0 2 3 4 6
weef meel] sl

(i) LetT : R*> - RbeaL. T suchthat 7(1,1) = 3 and 7(0,3) = 6. Then T'(1,7) =
(a) 14 (b) 10 (©) 15 (d)13

(iii) Let T : R* — R? such that T'(zy, 22, 23) = (21 — 223, —221 + 4x3). The set of all points (vectors) in R?
where T'(z1, 22, z3) = (5,—10) is

(a) Span{(57070)} (b) {(5 + 21‘3, T2, .CC3) | T2,T3 € R} (©) Span{(saoa 0)7 (2707 1)7 (Oa 130)}

d) {(5+ 223, 0, z3) | z3 € R} (e) span{(2,0,1),(0,1,0)}

(iv) Let T as in (iii). The Ker(T) =

(a) Span{(2,0,1),(0,1,0)} (b) span{(0,1,0)} ©) {(2z3, 0, z3) | z3 € R} (d) span{(2,1,1)}

(v) One of the following is a linear transformation from R to R?

@) T(z1, 22, 23) = (—x1 + 322, 721 + S3) (b) T'(x1, 22, 23) = (22, 4)
(©) T(x1, 22, 23) = (0, z123) (d) T(x1,22,23) = 2+ 21, 22)

(vi) Let D = span{z? — z — 1,2%, 32> — z — 1}. A basis for D is

(@B={z*—z—1, 2%} b)B={2?—2—1, 22 32> —x— 1}
©B={z*-2—1,—z+2} dB={2x>—z-1}
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(viii) Let D = {(a — 2b)z? + (2a — 4b)z | a,b € R}. Then dim(D) =

(a) 2 (b) 4 (01 (d3

(ix) Let A =

313 . Then A~!
1 4

3 -13 3 -13 -3 13 -4 13
1 BT BT i I

1
1|. Then |A 44| =

1
(x) Let A= |0
0 1

O = =

(a) 65 )5 (c) 125 (VR

(xi) LetT : R?> — R?be alinear transformation such that 7'(a;, ay) = (2a; +az, 8a;+4ay). Then the eigenvalues
of A are

(a)-2,-4 b 2,3 ©0, 6 d2, 4
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ar ay az| |z az +az ar ay as
(xii) Consider the following system |b; b, b3 | x| = [ by + b3 |, where |b; by b3| = 2024. Then
g ¢ o |x3 o+ g ¢
(a) The system has no solutions (b) the system has infinitely many solutions and (0, 1, 1) is a solution.

(c) (0, 1, 1) is the only solution for the system.

QUESTION 2. Let B = {(1,1,1),(-1,0,0),(—1,—1,0)} be a basis for R*. Find the coordinate matrix presen-
tation of R® with respect to B.

Find [(2,1,—1)]5



Ayman Badawi

Let

A=

S O N

3 3
4 0
0 4

If A is diagnolizable, then find D, @ such that A = QDQ~".
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QUESTION 3. Let D = span{1,3x? + 1}. Define an inner product on D such that < fi, f, >= ﬁ)l fifr dx. Use
Gram-Schmidt and find an orthogonal basis for D.

1 1 1 1
QUESTION4.let A= |-1 —1 -1 0 |.Find a basis for Col(A).
-2 -2 -2 =2
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