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1. State whether the following statements are true or false:

(a) The system of linear equations

20—y =
122 — 6y =3

N | —

have a unique solution.

(a) False
(b) If Ais 2 x 3 and B is 3 X 4 matrix, then (AB)T is the matrix of the size 4 x 2.

(b) True
(¢) The matrix [ _01 1 ] is not invertible.
(c) False
2 0 0
(d) The matrix | 0 3 0 is lower triangular but not upper triangular.
00 —4
(d) False
1 0 1
(e) The determinant of the matrix A= | 2 1 4 | is 3.
3 0 3
(e) False

(f) The absolute values of minors and cofactors of the elements of a square matrix are
identical.

(f) True
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2. Select one of the alternatives from the following questions as your answer.

(a) If A=

(b) If A=

Department of Mathematics

1 2 -1
A, (AT

B. does not exists

SR

{2 54 ],then ((AT)T)T =

1 2 -1

2 1
D.

~ w

-1
{012 -2 10

2 13 o

A. addition is not possible

-2 5 —1
B‘_12 8—7}
[ —2 5 —1
C'_12 8—1]
2 5 —1
D'_128—1]
20 0

(c) fA=10 0 0 [, then matrix A is

0 0 —2

upper triangular.
lower triangular.
diagonal matrix.
all of the above.

oaw»

(d) The inverse of a lower triangular matrix is

(e) If B=

A. upper triangular
lower triangular

does not exists

o aw

any matrix

—1 8 7 | then the value of minor corresponding to the entry ass is
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B. -7

C. 1

D. -1

(f) If A= {i _12],then adjoint of A is given by

[ —2 1

v 2}
[ —2 4

B | 2}
[ —2 —1

N }
2 —1

o | 2 _2]

3. Solve the following system of linear equations by Gaussian-elimination method

rT+y+22=238
20 +4y — 32 =6
3x+ 6y —Hz =38

Solution: The augmented matrix for the given system is

11 2 8
24 -3 6
3 6 -5 8

Adding -2 times the first row to the second and -3 times the first row to the third gives

11 2 8
02 -7 -10
0 3 —11 -16

Adding -3 times second row to 2 times third row gives

11 2 8
0 2 -7 -10
00 -1 =2

The corresponding system of equation is
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rT+y+22=28
2y — 32z =—-10
—z= -2

Successively back substitution gives

4. Find the trace of the following matrices: 2]
2 1 =3 10
@ | 0o -1 4 ® |01
-2 -1 3 4 1

Solution: We know that Trace of a square matrix is sum of main diagonal elements.
Therefore

(a) Trace of the matrix=2+(-1)+3=4.

(b) As matrix is not square we can not find trace.

5. Verify the Socks-Shoe property of matrices i.e. (AB)™' = B71A™! 3]
1 =2 3 —2
forA—[3 4} B_[Q 0}
1 —
Solution: If M = { @b ], then we know that M~! = { d b } Therefore,
c d ad—bc | —¢ a

1[4 2 1o 2
-1 _ -1_ -
A _10{—3 11’ b 4[—2 3]

BlAl—i[ -6 2 ]

40| —17 -1
-1 -2
an= |57 55
1 -6 2
,1__
(4B) 40{—17 —1}
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6. Verify that AAT is symmetric for A = l g L4 1 .

0 —1
3 2
Solution: AAT = [3 L4 ] 1 0 —{ 26 2]
2 0 —1 2 5
4 -1
Now, (AAT)T — { e } — AAT
Therefore , AAT is symmetric.
2 3 —4
7. Find the inverse of the matrix A= [ 0 —4 2
1 -1 5

Solution: Here determinant of A, |A| = —46.
The matrix of co-factors of the elements of the given matrix is

—-18 2 4
C=1|-11 14 5
—-10 —4 -8

—-18 —11 -10
Now, Adjoint of A, adj(A) =CT = 2 14 -4
4 5 -8
We know that
A7l = i dj(A
—-18 —-11 -10
= — 2 14 -4
-8

(N}
w
Slots|~=
O [R5 S5 EG
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8. Solve the following system of linear equations by Cramer’s rule

r+y+z=95
r—2y—3z=-1
20 +y—2=3

Solution: We know that If AX = B is a system of n linear equations in n unknowns
such that |A| # 0 , then the system has a unique solution. This solution is

B L ¥ P
Al A7 |Al

where A; is the matrix obtained by replacing the entries in the j column of A by the
entries in the matrix B.

Therefore, here

1 1 1

A= 1 -2 =3 ], So,|Al=5
2 1 -1
5 1 1

A= -1 =2 =3 |, So,|A| =20
3 1 -1
1 5 1

AQ = 1 -1 -3 R SO, ‘Azl =—10
2 3 -1
1 1 5

A3 = 1 -2 -1 s SO, ‘Agl =15
2 1 3

By Cramer’s rule, we have

A (A |As]

) 3/— ) z
A |Al |4

Therefore, vt =4, y=-2, z=23.
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