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a b
IfA= d is non-singular, find A™L.
C

el I ] I

Answer : We first find adj A. By definition, we get adj A = [
—My  +Mo

Since A is non-singular, |A| = ad - bc # 0.

_ d —b
As A 1:Lade,wegetA‘1= L )
|A] ad=bc | _. 4

cos@ —sinf

Prove that |: ] is orthogonal.

sinf cos@

cos —sinf

cosf —sinO}T_ [ cos 6 sinﬁ]

Answer : et A = |: ] . Then, AT =

sinf cos®f sinf@ cos#f —sinf cosé

So, we get
AAT = [cos@ — sin@] [ cos sinH]
sinf cos@ —sinf cos®
) [ cos? 0 + sin? cosHsinH—sianosO] _ [1 0] .,
sin @ cos @ — cos @ sin 0 sin? 0 4 cos? 0 o 1 2
Similarly, we get ATA = I,. Hence AAT = ATA = I, = A is orthogonal.

Find the adjoint of the following:
-3 4
6 2

Answer : —3 4
6 2

Let A =
6 2
_ 2 -4
adj A =
-6 -3

[Interchange the elements in the leading diagonal and change the sign of the elements in off diagonal]

2 -4 2
IfadjA)= | =3 12 —7 |, find A.
-2 0 2
2 -4 2
Answer : GivenadjA=| -3 12 -7
—2 0 2
We know that A = £—L— adj (adj A)..(1)
12 -7 A -3 -7 ~3 12
ladj A| = 2 2‘4—4‘_2 5 +2‘_2 0'
[Expanded along Rj]
= 2(24-0)+4(-6-14)+2(0+24)
= 2(24)+4(-20)+2(24) = 48-80+48
= 96-80 = 16
Now, adj (adj A)
12 -7 —3 -7 ~3 12|1"
0 2‘_‘—2 2' ‘—2 0|
—4 2 2 2 2 —4
) _' 0 2' +‘—2 2| _‘—2 0 |



5)

6)

7)

4 2 2 2 2 —4J
_+‘12 -—7‘ _‘—3 -—7’ +‘—3 ]2‘
+(24 —0) — (6 — 14) + (0 + 24)
| —(-8-0)+(4+4)—(0—28)
| (28 —24) — (—14 +6) + (24 — 12)
(24 20 2477 24 8 4
-8 8 8| =[20 8 8
|4 8 12 24 8 12
6 2 1
5 2 2

6 2 3
Substituting (2) and (3) in (1) we get,
6 2 1

-4

A= 4
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5 2 2
6 2 3
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0O -2 0
If adj(A)= | 6 2 —6]|,findAL
-3 0 6
0O -2 0
Answer : Given adj (A)=| 6 2 —6
-3 0 6
We know that A"l = + |2jA‘ @dj A) v, (1)
ladjA| =0 + 2 6 =6/,
~-3 6
[Expanded along R;]
= 2(36-18) = 2(18) = 36
0 -2 0
5A4=iéﬁ 6 2 —6
3 0 6
0O -2 0
-+5| 6 2 6].
-3 0 6
1 0 1
Find adj(adj (A)) if adj A = [ 0 2 0
-1 0 1
1 0 1
Answer : GivenadjA=[ 0 2 0
-1 0 1
2 0 0 O 0
o 1 'W—1 J +¢—1
Now adj(adj A) = | — 0 1 —I—‘ 1 1‘ —’ 1
0 1 -1 1 —1
0 1 1 1 1 0
T2 0 _k 0‘ ‘0 2
+(2-0) —(0) +0+2)]" 2 0
= —(0) +(1+1) —(0) =10 2
+(0+4+2) —(0) +(2-0) -2 0
2 0 -2
adjladjA)=]10 2 O
2 0 2

Find the rank of each of the following matrices:

3 2 5
1 1 2
3 3 6




Answer : Let A = . Then A is a matrix of order 3 X 3. So p(A) < min {3, 3} = 3.

w = W
w = N
S = Ot

The highest order of minors of A is 3. There is only one third order minor of A.

3 2 5
Itis[1 1 1|=3(6-6)-2(6-6)+5(3-3)=0.So, p(A) < 3.
3 3 6

Next consider the second - order minors of A.

We find that the second order minor =3-2#0.So p(A) = 2.

8) Find the rank of the following matrices which are in row-echelon form :
2 0 -7
0 3 1
0 0 1
2 0 -7
Answer: LetA= [0 3 1 |.Then Aisa matrix of order 3 x 3 and p(A) < 3
0 0
2 0 -7
The third order minor |A| =0 3 1 |=(2)(3)(1)=6#0. So, p(A) = 3.
0 0 1
Note that there are three non-zero rows.
9) 1 2 3
Find the rank of the matrix | 2 1 4 | by reducing it to a row-echelon form.
3 0 5
1 2 3
Answer : LetA= |2 1 4 |.Applying elementary row operations, we get
3 0 5
ol om0 3 1 2 3
R3—R3—3R; R3—R3—2R;
A — 0 -3 - — -3 -2
0 —6 —4 0 O 0
The last equivalent matrix is in row-echelon form. It has two non-zero rows. So, p(A) = 2.
10) Find the inverse of each of the following by Gauss-Jordan method:
2 -1
5 —2
2 -1
Answer :
5 —2
2 -1
Let A =
5 =2
Applying Gauss - Jordan method, we get
A= 2 Y
o] =
5 =20 1
1 1
Ri—-Ri+2 |1 —5 5 0
1= Ry { 7|2 }
5 =2 0 1
1
RyoR,5R; |1 —1 5 O
— s
5 —2 -5 1
Ry—Ryx2 |:1 11 O]
— 2 ‘ 2
0O 1 -5 2
R—RityRe [1 0 -2 1
— |
0 1 -5 2
-2 1
~ We get A=
-5 2
11)

Solve the following system of linear equations, using matrix inversion method:

Sx +2y=3,3x+2y=5.



5 2
Answer : The matrix form of the system is AX = B, where A = [3 9
2 2
2

Then, applying the formula X = A"!B, we get

BRI R RN

So the solution is (x = -1, y = 4).

5 —2
We find |A| = =10-6=4#0. So,A‘leXistsandA‘1=%
3 -3 5

12) Solve the following system of linear equations by matrix inversion method:
2x + 3y = -2, x+ 2y = -3
Answer : 2x+5y = -2, x+2y = -3
The matrix form of the system is
1 2 Y -3
= AX = B where
2 5 —2
A= ,B=
1 2 -3
I
X =
Yy
==A!B
)
|A| = =4-5=-1#0
1 2
2 =5
wAl=1adjA =L
AT
) { —2 5 }
1 -2
o [-2 5 7[-2
~X=A"'B=
1 -2]]1-3
~ 4—-15 |11
—2+6 4
~ Solution setisx=-11,y=4
13) Solve, by Cramer’s rule, the system of equations
X1 -Xg=3,2x%; + 3%y +4x3 =17, X9 + 2x3 = 7.
Answer : First we evaluate the determinants
1 -1 0 3 -1 0 1 3 0 1
A=12 3 4|=6#20,A=|17 3 4|=12,0=12 17 4|=-6,A3=|2
0o 1 2 7T 1 2 0o 7 2 0
By Cramer’s rule, we get x; = % = % =2,Xp = % = %6 =-1,x3 = % = 4.
So, the solution is (x; = 2, x5 = -1, x3 = 4).
14)

Test for consistency of the following system of linear equations and if possible solve:

X-y+z=-9,2x-2y+22=-18,3x-3y+3z+ 27 =0.



Answer : Here the number of unknowns is 3.

The matrix form of the system is AX = B, where

1 -1 1 z -9
A=|2 -2 2|,X=|y]|,B=|—-18
3 -3 3 z —27
Applying elementary row operations on the augmented matrix[A | B], we get
1 -1 1 —9]® %2y 11 9
R3—>R3—3R1
AlBl=|2 —2 2|-18 — 0 0 0]o0
3 -3 3 —-27] 0 0 0 O

So, p(A)=p ([A | B) =1<3.

From the echelon form, we get the equivalent equations x-y+2z=-9,0=0, 0 =0.
The equivalent system has one non-trivial equation and three unknowns.
Takingy = s, z = t arbitrarily, we get x -s +t=-9; x=-9 + s - t.

So, the solution is (x =-9 +s-t,y=s, z=1t), where s and t are parameters.

The above solution set is a two-parameter family of solutions.

Here, the given system of equations is consistent and has infinitely many solutions which form a two parameter family of

solutions.
15) Find the adjoint of the following:
2 3 1
3 4 1
3 7 2
2 3 1
Answer : 3 4 1
3 7 2
(2 3 1
LetA=| 3 4 1
\3 7 2
/+ 4 1) (31 n 3 4 \
7 2 3 2 3 7
3 1 2 1 2 3
WA Tl 2] Tz 2] T3 v
3 1 2 1 2 3
\"la 1| “[3 1| T3 4|/
+(8—7)—(6—3)+ (21 — 12)
| —(6-7)+(4-3)— (14— 9]
| +3-4) - (2-3)+ (8-
1 -3 917"
-1 1 -5
-1 1 -1
1 1 -1
adjA=[-3 1 1
9 -5 -1
16) Find the rank of the following matrices by minor method:
-1 3
4 =7
3 -4
-1 3
Answer : 4 -7
3 —4
-1 3
LetA=]| 4 -7
3 -4

A is a matrix of order 3 X 2

=~ P(A) < min (3, 2) =2

The highest order of minor of A is 2
-1 3

Itis =7-12=5#0

pA) =



17)

18)

19)

20)

Find the rank of the following matrices by minor method:

1-2-10
3-6-31

1-2-10
Answer :
3—6-31
1-2-1 0]
Let A =
3—-6-31

A is a matrix of order (2 X 4)
~ p(A) £ min(2, 4) = 2
The highest order of minor of A is 2

It is Y l=6+6=0
-1 0

Also, =-1+0=-1#0
-3 1

- plA) =2

Solve the following system of linear equations by matrix inversion method :

2x —y =8, 3x + 2y = 2.

Answer : 2x-y = 8, 3x+2y+2 = -2

The matrix form of the system is

[i _21] [ﬂ B {—82]

2 —1]
= AX = B where A = 3

= X=A1IN
2 _
Now, |A| = =4+3=7
3
1 .
~Al= —adj A
4] 24
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wx=2,y=-4

Hence, the solution set is {2, -4}

Find the rank of the following matrices which are in row-echelon form :

-2 2 -1
0 5 1
0 0 O
-2 2 -1
Answer: LetA=| Q0 5 1 |.Then Aisa matrix of order 3 x 3 and p(A) < 3.
0 0 O
-2 2 -1
The only third order minoris |[A| =| 0 5 1 | =(-2)(9)(0) =0. So p(A) = 2.
0 0 O

There are several second order minors. We find that there is a second order minor, for example,
So, p(A) = 2.

Note that there are two non-zero rows. The third row is a zero row.

Find the rank of the following matrices which are in row-echelon form :

6 0 -9

o O O
S O N
o o O

)

4
= (-2)(5) = -10 # 0.



Answer : Let A = . Then A is a matrix of order 4 x 3 and p(A) < 3.

S O O O
S NN O

0 0

The last two rows are zero rows. There are several second order minors.

We find that there is a second order minor, for example,

(2) ' = (6)(2) = 12 # 0. So, p(A) = 2.

Note that there are two non-zero rows. The third and fourth rows are zero rows.





