First Semester First Exam King Saud University

(without calculators) Time: 90 minutes College of Science
Monday 10-3-1445 240 Math Math. Department
2 3 2 -5 3 29
Ql:If A{ }, B{ - } and C=|3 4 |, then find the following:
1 -1 2 3 0
0 -1
(a) B+3C" (2 marks) (b) BC+10l1, (2 marks)
(c) tr(A?) (2 marks) (d) adj(A) in details (2 marks)

Q2: Put the following matrix in the reduced row echelon form (R.R.E.F.):

(4 marks)
2 4 2 6
A=3 1 -2 4
4 3 1 11

Q3: Find the inverse of the following matrix by using elementary row
operations and then find its determinant: (5 marks)
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Q4: Solve the following linear system By Gauss-Jordan Elimination: (4 marks)
2X, +4X, — 2%, =4
X, +3X, +3X%, =2
X, +3X,+5%X; =4
Q5: (a) Prove that if a square matrix A has a row of zeros, then |A|=0.
(1 mark)
(b) Prove that if A is an invertible symmetric matrix, then A™ is symmetric.
(1 mark)
(c) If Ais an invertible matrix of size nxn, then find:
(i) det(B), where B is the reduced row echelon form (R.R.E.F.) of A.
(ii) the solution of the linear system Ax=0.

(2 marks)



Solutions of the first mid-term exam

240 Math

Ql(a):
T 2 -5 3 2 3 0
B+3 = +3
2 3 0 9 4 -1

_2—53+6 9 0] [8 4 3
12 3 0 |27 12 -3| |29 15 -3

Q1(b):
2 9
2 -5 3 10
BC +101, = 3 4 (+10
2 3 0 0 1
0 _
[-11 —5+1o 0] [-1 -5
113 30| |0 10| |13 40
Ql(c):
2 372 3
tr(A?%) =tr (AA) =tr
CSR R (] [
7 3
11 3
Q1(d):

Adjoint A is equal to the transpose of the matrix of cofactors C from A, where

C :|:C11 C12:|
C21 C:22

Such that



C,=(D"det[-1]=(-D)*(-)=-1
Cp, = (-1 det[l]=(-D°@®) =-1
C, = (-1)*det[3]=(-1)*(3) =-3
C,, =(-D*?det[2]=(-1)*(2) =2

So
1 -1
C =
and then
1 -3
adj (A)=CT =
e 17
Q2:
2 4 2 6 12 1 3 1 2 1 3
A=3 1 =2 4|—"53 1 2 4|y ji 0 5 -5 -5
43 1 11 43 1 11 |0 5 -3 -1
1 2 1 3 121 3 1213
Ryl 1 01 1 —Raslo0 101 1/—Plo 1011
0 -5 -3 -1 0024 0012
120 1 100 3
_Ra w1001 0 1|—F2asi01 0 1
(—1)R3
001 2 001 2

The last matrix is the reduced row echelon form of A.

Q3:



(1 2 3 41 0 0 O] 1 2 3 41 0 0 0]
133 40100 (Y= |01 00-1100
[Al1]= RGN
1 2 4 40 0 1 0| “vRre |0 O 1 01 0 1 O
12 3 500 0 1] 000 1-10 0 1
1 0 3 43 -2 0 0] 1 0 0 46 -2 -3 0]
. 0100-11 00| . |0100-11 0
— A N — 2T
So 0 010-11010 0 010-10 10
000 1-1 0 0 1] 0 00 1-1 0 1
1 0 3 00 -2 -3 -4
0100-11 0 0
4Ry =l |A_l]
0010-10 1 0
000 1-1 0 0 1
10 -2 -3 -4
A_l_—l 1 0 O
-1 0 1 0
-1 0 0 1|
Now,
1 2 3 4 1 2 3 4
3 3 4(9Ro 1 0 0
1 ~1Rys
det(A) = — =1()()(@) =1
1 2 4 4w,0 010
1 2 35 0 001
Q4:

We will solve the system by reducing the augmented matrix of the system in
the reduced row echelon form (R.R.E.F.) and then solving the corresponding
system of equations:




Q5(a):

2 4 24 1 2 -1J2
[Alb]=|1 3 3[2|—2—>|1 3 32
1 3 5|4 1 3 54
1 2 -12 1 2 -12
4>§3§ 01 40 —F=510 1 40
01 6/2 00 22
1 2 -12 1 2 0|3
29,00 1 4]0|—Ra 0 1 0|4
00 10| ™ lo o 1)1
1 0 011
—2% 510 1 04
0 0 1|1

=X, =11x, =-4,x,=1

Suppose A is of order n and the row of zeros is the row number i. Computing

the determinant using the cofactor expansion, we get that:

Q5(b):

det(A) = ZauC -y0c, =
-1

=1

From a theorem, we have that

But A is symmetric, so

Hence

Q5(c): (i)



Since A is invertible, we have from Equivalence Theorem thatB =1 .
Hence, det(B)=1.

Q5(c): (ii)
Since A is invertible, we have from Equivalence Theorem that x=0.

OR

Since A is invertible, we have that x =A0=0



