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Unit - 01
Adjoint and Inverse of Matrix, Rank of a Matrix and

Eigen Values and Eigen Vectors

Marks — 02
10

1) IfA= -1 2 1 find minor and cofactor of ais, a,s and as,
31 0

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

2 -1
If A= find adj A
3 2
1 . 1
If A= . find A

1 2 -1 1
If A= and B = find p(AB)
3 2 2 0

101
IfA= —25 7 find p(A)
12 3

2 6
Findrankof A= 1 3
39

-7

Find the characteristic equation and eigen values of A = 1

Define characteristic equation of a matrix A and state Cayley-Hamilton

Theorem.
Define adjoint of a matrix A and give the formula for A™ if it exist.

Define inverse of a matrix and state the necessary and sufficient condition for

existence of a matrix.

Compute E1»(3) , E'»(3) of order 3



1 -2 5 6
12)  If A= and B = find (AB)*
3 4 -3 2

1 2
13) If A= then p (A) is ---
1 3
a) 0 b) 1 c) 2
1 2 . -
14)  If A= 5 4 then which of the following is true ?

a) adjA is nonsingular b) adjA has a zero row
c) adjA is symmetric d) adjA is not symmetric

-2
15) If A= 3 4 then which of the following is true ?

a) A’=A b) A? is identity matrix

¢) A%is non-singular d) A?is singular
1 2
16) If A= and B =
3 4

Statement | : AB singular

Statement 11 : adj(AB) = adjB adjA

then which of the following is true

a) Statement I is true b) Statement Il is true

c) Both Statements are true d) both statements are false

17)  If Ais a square matrix, then A™ exists iff

a) Al >0 b) |Al<0

¢) |Al =0 d) |A =0

3 2
18) If A= 1 4 then A(adj A) is

0 10 1 3
) b)
10 0 -2 4
10 0 4 -2
c) d)

0 10 -1 3



19)

20)

21)

22)

23)

24)

25)

26)

If A is a square matrix of order n then |KA| is

3 KA ) (&) A
c) K'A d) None of these

Let | be identity matrix of order n then

a) adjA=1 b) adjA=0

c) adjA=nl d) None of these
Let A be a matrix of order m x n then |A| exists iff
a m>n b) m<n

C) m=n d) m#n

4 11 3 2
If AB= and A= then det. B is equal to
4 5 1 2

a) 4 b) -6 C) -Ya d) -28
2 0 1 0

fa= >~ and Al= then x = ---
X X -1 2

a) -1/2 b) -1/2 0 1 d) 2

2 2 0
If A= s 5 andn N then A" is ----

2n on 2n  2n
a) b)

on  on 2n  2n

22n-1  92n-1 22n+1  22n+1
c) d)

22n-1  72n-1 22n+1  22n+1

fA= = > then ladjA| is
4 2

a) 10 b) 1000 c) 100 d) 110
If a square matrix A of order n has inverses B and C then

a) BzC b) B=C" c) B=C d) None of these



27)

28)

29)

30)

31)

32)

33)

34)

35)

If A is symmetric matrix then

a) adjA is non-singular matrix b) adjA is symmetric matrix

c) adjA does not exist d) None of these

1 3 3 -7
If AB= and A= then
-2 1 4 -2

a) (AB)'=AB by (AB)'=A'B"
¢) (AB)'=B'A" d) None of these

If \A\ # 0 and B, C are matrices such that AB = AC then

a) BzC b) BZA ) B=C
2 -2 -4

IfA= -1 3 4 then
1 -2 -3

a) A’=| b) A’=0 c) A=A

If matrix A is equivalent to matrix B then
a) p(A)#p(B) b) p(A) > p(B)
c) p(A)=p(B) d) None of these

IfA=[1-40]then p(A)is

a) 0 b) 1 c) 3
1920

IfA= 0-341 thenp(A)is
1920

a) 0 b) 1 c) 2

If A is a matrix of order m x n then

a) p(A) £min{m,n} b) p(A) £ min{m,n}
c) pP(A) = max{m,n} d) None of these

. -2 7
The eigen values of A = s 3 are

a) -5,-4 b) 54 c) 5, -4

d CzA

d) None of these

d) None of these

d) None of these



36)

37)

38)

39)

1 -5
IfA= then A satisfies
3 2

a) A2+3A+171=0 b) A*-3A-171=0

c) A2-3A+171=0 d) A2+3A-171=0

If A is a matrix and A is some scalar such that A — Al is singular then
a) Ais eigen value of A b) Aisnot an eigen value of A
c) A=0 d) None of these

0 11

IfA= -1 0 1 then Alexists if
110

a) p(A)=0 b) p(A)=3 c¢) p(A)=1 d) None of these

1
IfA= ) then which of the following is incorrect ?

a) A=A! by A’=1 ¢) A’=0 d) None of these



Marks : 04

1)

2)

3)

4)

5)

6)

7)

8)

9)

If A is a square matrix of order n then prove that (adjA) = adj A’

and verify it for A =

For the following matrix, verify that (adjA) = adj A’

0 1 2
A= 1 2 3
311

IfA= 1 0 1 thenshowthatadjA=A

-3 10

IfA= 2 -2 1 show that A(adj A) is null matrix.
-1 -11

Show that the adjoint of a symmetric matrix is symmetric and verify it for

2
A=
4 -3 -
Verify that (adjA)A = |A I for the matrix A= 1 0
4 4 3
. . ) . cos@ -sin®
Verify that A(adjA) = (adjA)A = |A1 for the matrix A=
sinf  cos©

1 -2 3
Verify that A(adjA) = A/l for the matrix A= 2 3 -1
-31 2

-1 -2 -1
Find the inverseof A= 2 1 0
-3 1 -1



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

1 2 -1
Find the inverseof A= -1 1 2
-3-11

4
Show that the matrix A = 5 satisfies the equation A> = 6A + 51 = 0.

Hence find A

1 2 -1 3 . . .
IfA= ,B= show that adj(AB) = adjB adjA
0 3 7 2
3 -3 4
IfA= 2 -3 4 show that A(adjA) = (adjA)A = |AlI
0 -1 1
-1 -2 -2
fA= 2 1 -2 then show thatadjA =3A’
2 -2 1
2 -2 -4
IfA= -1 3 4  showthat A=A, but A does not exist.
1 -2 -3
0 O
fA= 0 0 -1 showthat A>=A"
01 O

What is the reciprocal of the following matrix ?

cosa -sina o
A= Sina cosa g

0 0 1

31 3
If A= L1 ,B= . verify that (AB) * =BT A

2
-1 2 -1
Using adjoint method find the inverse of the matrix A= -1 1 2
2 -1 1

If A is a non-singular matrix of order n then prove that adj (adjA) = \A\ "2 A



21)  For anon-singular square matrix A of order n, prove that
_1\2
| adj (adjA) | = |A|(n 1)
22)  For anon-singular square matrix A of order n, prove that

2.
adj {adj (adjA)} = |A" "3 +3 AT

3 -3 4
23) IfA= 2 -3 4 showthatA>=Al
0 -11
2 3
24)  Find the rank of the matrix A= 3 2
1 41
-1 0
25)  Find the rank of the matrix A= 1 3 4
3 2 4

26)  Compute the elementary matrix [Ex(-3)] ™. Ea1 (2) . E 21 (1/2) of order 3

27)  Compute the matrix E , (1/3) . Ea1 . [E2(-4)]* for E-matrices of order 3

X X 2
28)  Determine the values of x so that the matrix 2 X X jsof
X 2 X
i) rank 3 i) rank 2 iii) rank 1
X x1
29)  Determine the values of x so that the matrix 1 X X jsof
x 1 X

i) rank 3 ii) rank 2 iii) rank 1
30)  Reduce the matrix A to the normal form. Hence determine its rank,

1 2 3

whereA= 3
6 8 10



31)

32)

33)

34)

35)

36)

37)

Reduce the matrix A to the normal form. Hence determine its rank,

1 2 3 2
where A = 1 2 4
2 6 5

Reduce the matrix A to the normal form. Hence determine its rank,

3 2 5 7 12
where A = 1 1 2 3 5
6 9 15

Find non-singular matrices P and Q such that PAQ is in normal form,

3

whereA= 1
1 -1 -1

Find non-singular matrices P and Q such that PAQ is in normal form,

1 1 2
whereA= 1 2 3
o -1 -1

Find non-singular matrices P and Q such that PAQ is in normal form,

1 3 3
whereA= 1 4 3 Alsofind p(A)
1 3 4
x-1 1 2
Show that the matrix A= 0 x4
-3 2 X

has rank 3 when x # 2 and x # ++/2 , find its rank when x = 2.

G
Find a non-singular matrix P such that PA = 0 for the matrix

A= 1 3 4 Hencefind p(A).



-1 -2 -1 1 1 -1
38) GivenA= 6 12 6 = 2 -3 4
5 10 5 3 -2 3

verify that p(AB) < min {p(A), p(B)}

39)  Find all values of 6 in [-1/2, /2] such that the matrix

1 0 0
A= O cos® sinb s of rank 2.
0 sin® cos®

40)  Express the following non-singular matrix A as a product of E — matrices,

3 3
whereA= 1 4 3
1 3 4

41)  Express the following non-singular matrix A as a product of E — matrices,

7 0 3
whereA= 0 1 0
2 0 -1

42)  Express the following non-singular matrix A as a product of E — matrices,

13 3 3
whereA= 4 1
4 0 1
. - -5
43)  State Cayley- Hamilton Theorem. Verify it for A = )
. e 2
44)  State Cayley- Hamilton Theorem. Verify it for A = A
1 2 0
45)  Verify Cayley- Hamilton TheoremforA= -3 -2 1
1 3 -1

2 -1
46)  Find the characteristics equationof A= 1 3 0
2 -1 02



47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

1 -6 -4
Find eigen valuesof A= 0 4 2
0 -6 -3

If A is a non-zero eigen value of a non-singular matrix A, show that 1/A is an
eigen value of A™

If A # 0 is an eigen value of a non-singular matrix A, show that \A\ I\ is an
eigen value of adj A.

Let k be a non-zero scalar and A be a non-zero square matrix, show that if A is

an eigen value of A then Ak is an eigen value of KA.

Let A be a square matrix. Show that 0 is an eigen value of A iff A is singular.

0 a b b a
ShowthatA= a@ 0 ¢ B= b 0 ¢
b c O a c O

have the same characteristic equation.

o o -1
Find eigen values and corresponding eigen vectors of A =

Find eigen values and corresponding eigen vectors of A =

1 1 3
Find characteristic equationof A= 1 3 -3
22 -4 -4

Also find A by using Cayley Hamilton theorem.
Verify Cayley Hamilton theorem for A and hence find A

-2 7
4

where A =



Marks — 04 / 06

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

If A, B are matrices such that product AB is defined then prove that
(AB) = B'A’

If A =1aj] is a square matrix of order n then show that

AadjA) = (adjA)A = |Al|

Show that a square matrix A is invertible if and only if |A| #0

If A, B are non-singular matrices of order n then prove that AB is non-singular
and (AB)'=B'A?

If A, B are non-singular matrices of same order then prove that

adj(AB) = (adjB) (adjA)

If A is a non-singular matrix then prove that (A")* = (AY)", n N

If A is a non-singular matrix and k # 0 then prove that (kA)™* = %A‘l

If A is a non-singular matrix then prove that (adj A)* = adj A™ = ﬁ

State and prove the necessary and sufficient condition for a square matrix A to
have an inverse.
If A is a non-singular matrix then show that AB = AC impliesB =C

Is the result true when A is singular ? Justify.

When does the inverse of a matrix exist ? Prove that the inverse of a matrix, if

it exists, is unique.
If a non-singular matrix A is symmetric prove that A is also symmetric.

Prove that inverse of an elementary matrix is an elementary matrix of the same
type.
If Aisa m x n matrix of rank r, prove that their exist non-singular matrices P

Iy 0

and Q such that PAQ = 0

Prove that every non-singular matrix can be expressed as a product of finite

number of elementary matrices.



16)

17)

18)

If A is an mxn matrix of rank r, then show that there exists a non-singular

G
matrix P such that PA = 0 where G is rxn matrix of rank r and O is null

matrix of order (m-r)xn.

Prove that the rank of the product of two matrices can not exceed the rank of

either matrix.

If A is an mxn matrix of rank r then show that there exists a non-singular
matrix Q such that AQ = [H 0] Where H is mxr matrix of rank r and O is

null matrix of order mx(n-r).



