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KING SAUD UNIVERSITY
COLLEGE OF SCIENCES
DEPARTMENT OF MATHEMATICS

i , MATH-244 (Linear Algebra); Final Exam; Semester 1 (1443 H)
ax. Marks: 40 Max. Time: 3 hours

Note: Attempt all the Jive questions!

Question 1 [4+2+2 marks]:
1 2 0
2 6 2| andthen find A

S INO
b) Evaluate det(det(A) B> A'), where A and B are square matrices of order 3 with

det(A) = 3 and det(B) = 2.

a) Find adjoint of the matrix A =

1 2 — Lan2 .0
c) LetA=|2 6 3| and B=| 0 1 4|. Explain why the matrices A and B
0 2 6 SIS

are not row equivalent to each other?

Question 2 [5+3 marks]:
a) Find the values of o and B such that the following linear system:

P sz = 4
A oz =5
R ya 5 2 = B

- 6x — 3x? — 4x3 = as; + bs, + c53 +ds,.

Hl (01112;1); u3 = (1ron _213)' Ug = (1'1'2‘ —2)} in
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Question 4 [4+2+2 marks]:
a) Let wy=(0,0,1), wp=(0,1,1), w3= (1,1,1) be vectors in the Euclidean space R3. Then:
1) Find the angle between wy and wi.
i1) By applying the Gram-Schmidt process on {W1, W2,
of the Euclidean space R>.
b) LetT: R* — R2 be the linear transformation given by T(x, y) = (x + 4y, 2x + 3y). Find:
i)  Ker(T) i) dim Im(T)
¢) Let the linear transformation T : R2 — RR3 be defined by:
T(x,y) = (x +2y,x —y,3X +¥)-
Find matrix of the transformation [T]§, where B and C are the standard bases of

R? and R3, respectively.

ws} to find an orthonormal basis

Question 5 [4 + 4 marks]:
1 0

1 0 . Find eigenvalue/s of the matrix A and determine one

eigensp?cels. Then, give reason for the non-
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King Saud University
College of Sciences
Department of Mathematics
Math-244 (Linear Algebra); Mid-term Exam; Semester 2 (1442)

Max. Marks: 30 Time: 2 hours

Note: Attempt all the five questions!

Question 1: [Marks: 3+3]

-1 1 3 0
.y 2 3 =2
a) LetA= 0 —1 —2 7 . Then
2 1 0 6
1) Find the reduced row echelon form of the matrix A. . . .
11) Use the reduced row echelon form to show that the matrix A is not invertible.
1 1 0
b) Let X=|1 —1 O [. Find the valueof A such that X8 —-41=0.
0 0 V2
Question 2: [Marks: 3+3]

he matrix Y such that (2X+Y)™! = adj(X).

1A%

101 1

il

Find
bc a

ca b

]. Show that det(B) = — det(A).
ab ¢

ng linear system

(iii) infinitely many solutions.

" Why this sys t be solved b
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Question 4: [Marks: 3+3]

a) Show that {1 - x, 1- x%, 1+x+ x*} is a basis of the vector space P, of all polynomials

in real variable x with degree < 2.

b) LetS={(1,0,1,1),(1,-1,2,1), (1,—2,3,1)} generates the vector subspace F of the
Euclidean space R* Find a basis of F contained in S and show that (0,—2,7,6) €F.

Question 5: [Marks: 3+3]
a) Let B = {(2, 1), (1, 0)} and C = {, -2), (0, 1)} be bases of the Euclidean space R?

and v = (1,2). Find the coordinate vector [v]g and the transition matrix ¢Pz. Then

use the transition matrix to find [v]c-

1 dRRNnED s 3

o = 1 1 1 0 .

b) Let A=| o 1l Find:
1 4

(iii) nullity (A).
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King Saud University
College of Sciences
Department of Mathematics
Math-244 (Linear Algebra); Mid-term Exam; Semester 1 (1442)
Max. Marks: 30 Time: 2 hours

Note: Attempt all the five questions

Question 1: [Marks: 2+3]

1 -1 4 5 1 -1 3 2
a) LetA=|-2 SN 8] and B=|0 1 4 1| Then show that the matrices
-1 2 2 2 1 0 8 6
A and B are row equivalent to each other.

b) Give any two matrices A and B that satisfy:
trace (A+ B) = trace (A) + trace (B) and trace (AB) = trace (A) trace (B).

Question 2: [Marks: 2+3]

) |A] = 3 and |B| = 6. Then evaluate ||AlAtBZadj(A%)|.

values of & if the matrix A is not invertible.

- 3 -1 2
| ]andA‘1=[2 1 1|

linear system:

(iif) infinitely many solutions.
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Question 4: [Marks: 2+3+3]

a) LetS={(1,1,1,0),(1,2,3,1),(2,0,1,1)} generates the subspace F of Euclidean space R*.
Show that (1,1,1,1) ¢ F.
b) Let B ={(1,0,0), (0,1,0), ((0,0,1)} and C ={(1,1,1), (1,2,2), (1,1,2)} be bases of the

Euclidean space R® and [v]g =[1 2 3]7. Find the transition matrix cPg and [v]¢.

d8aZe a2 20 =0
T GREESR D |
c) LetA 1 2 3 o o Then find:
3 6 4-3-4
(1) a basis of col(A) (i1) rank(A) (iii) nullity(A).
Question 5: [Marks: 2+1+3]

e -

, = (1,1,1,0),v3 = (0,1,1,1)} generates the subspace W of the

1L
L

1 and V3.
 t0 obtain an orthonormal basis of W.

|
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KING SAUD UNIVERSITY

COLLEGE OF SCIENCES
DEPARTMENT OF MATHEMATICS

MATH-244 (Linear Algebra); Final Exam; Semester 1 (1442 H)
Max. Marks: 40 Max. Time: 3 hours

Note: Attempt all the five questions!

Question 1 [3+2+3 marks]:

I T
a) If A= [1 0 3], then find A"
2 1 3
b) Evaluate det(det(det(det(A) AY) A) A", where A is a square matrix of order 3 with
det(A) = 3.

1.0 2 0 by
c) Let [0 1 5 0 bz] be reduced row echelon form of the augmented matrix of linear

0 0 0 1 b;

system AX = B. Explain! Why this system has a solution for any B € R*?

Question 2 [5+3 marks]:
a) Find the values of a such that the following linear system:
x+ yt z=0
x toayt Z—21
x+ y+@-2Pz=10

Il

has: :
i) No soluti

11

on;

(2: 4, 3, 01 7)3 V3= (13 2’ 2" Oa 9)’ V4= (_2’ -4’ -2’ -2’ _3)

1N space RS which includes the vectors vy, v2, V3, V4.

ent set of vectors in vector space V. Determine whether

ndependent or not?

clidean space R1®

| 2 N
2 -1 be the transition matrix

of dimension 3, S={wv w}

Gand oPs=|!
1 -1 |
g=3v-—5u+7W-

o Where
" th the inner product:

of degree < 2 wi
pxtex?, =yt bixt cyx? € Py.

and 1= x+2x2 .
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Question 4 [3+1+4 marks]:

a) Find an orthonormal basis for the subspace F= span(A) of Euclidean space R*, where
A={x;=(1,2,3,0), xp= (1,2,0,0), x3=(1,0,0, 1)}

b) Let S,T: R™ — R™ be the lincar transformations such that:

S(u) = T(u), S(v) = T(v) and S(w) = T(W).

Show that S(x) = T(x) for all x e span({u, v,w}).

¢) Let the linear transformation T : R? - R3 be defined by:

T(x,y) = (x+2y,x—¥,3x+Y)

forall v = (x,y) € R, Find [T]§, [v]p and [T()]c, where B = {(1,-2), (2,3)} and
C = {(1,1,1), (2,1,-1), (3,1,2)} are bases of R? and R3, respectively.

. diagonal izable.
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